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THE POULSEN SYSTEM OF WIRELESS TELEPHONY 
AND TELEGRAPHY' 


BY C. F. ELWELL. 


As soon as the methods of signaling through space 
first given to the world by Marconi were well under- 
stood, scientists throughout the world recognized the 
shortcomings of both the transmitting and receiving 


of large induction coils, in the primary circuit of which 
a suitable telegraph key was inserted. 

Many improvements have been made in this type 
of transmitting circuit. Commercial transformers 





Poulsen Wireless Station. 


apparatus. Transmission was first effected by means 
of strongly damped oscillations generated by means 
of powerful sparks from condensers charged by means 
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working at a frequency which would give the maxi- 
mum sensitiveness to the telephone receivers at the 
receiving station have been substituted for inefficient 
spark coils. Many attempts have been made to sup- 
press the noise of the sparks, which with the increased 
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use of large amounts of power became distressing 
to the operator besides betraying the message to un- 
authorized parties. Apparatus doing this successfully 
also decreases the efficiency of the apparatus. Keys 
had to be devised to break the necessarily large pri- 
mary currents and quite an array of electromagnetic 
and oil immersed keys are now in use. For heavy 
power working the speed is limited by such apparatus. 
Sending condensers have been improved both as to 
bulk, durability and cost. 

Signals were received by means of the Branly 
coherer on which much time and money were fruit- 
lessly spent. Then came the magnetic, electrolytic 
and thermo detectors with increased sensitiveness and 
automatic decohering features. But these detectors 
have not the well defined resistance which is necessary 
for accurate resonance tuning effects. 


The Danish inventor, Valdemar Poulsen, took up 
the study of the wireless transmission of signals and 
recognized the fact that further advance depended on 
decrease of the damping of the oscillations and in- 
crease of sensitiveness of detectors. He determined to 
follow up the generation of undamped waves as being 
the line on which more selective telegraphy would be 
obtained and telephony also be made possible. After a 
profound study of the “singing arc” following in the 
footsteps of Elihu Thomson and Duddell, he evolved 
his present type of are generator. This generator, with 
suitable capacity and inductance in shunt to the arc, 
sets up trains of practically undamped waves of fre- 
quencies from two hundred thousand to one million 
per second according to the values of capacity and 
inductance in the shunt circuit. Not only this, but he 
has been able to transform as much as 30 kw. of d. c. 
to high frequency current in the shunt circuit. 

With this generator the solution of the problem 
of telephoning through space was immediately solved. 
Applied to telegraphy it gives improved selectivity of 
the instruments to an extent never reached by spark 
methods, permits of duplex working, gives great range 
with small amounts of power, better results over land, 
better daylight working and, last but not least, a great 
increase in speed. For the purposes of telegraphy he 
had to invent a new type of detector which is now 
known as the “ticker” and which has been shown to 
be much more sensitive than any other detector. This 
detector was necessary in order to render the telegraph 
signals audible because the alternations take place at 
a speed much above the limits of audibility. 

I will take up the pieces of apparatus, which 
show the mark of Poulsen’s genius, in detail and then 
give you a short indication of the results obtained with 
them, together with a short note on the theory of 
action of the generator and ticker. 


Arc Generator. 


In Fig. 1 is shown a Poulsen generator. The arc 
takes place between a water-cooled copper anode and 
a revolving carbon cathode. The anode and cathode 
project through two opposite sides of a water-cooled 
chamber. The arc takes place in the presence of a 
powerful magnetic field at right angles to the flow of 
current. The coils can be plainly seen and the poles 
project through the other sides of the chamber. The 
small motor revolves the cathode very slowly and 
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prevents a deposit of carbon taking place and so short- 
ening the arc gap, which is maintained at from 3 to 
5 mm. in length. The chamber is equipped with inlet 
and outlet for supplying the are with a hydrogen- 
containing gas. On the generator shown there is a 
sight feed oil cup in which alcohol is placed. Drops of 
alcohol on being introduced into the chamber are im- 
mediately vaporized and this method of gas supply is 
in use on ship board. The mechanism seen to the front 
of the generator is for striking and adjusting the 
length of the arc by hand. In the chamber there is a 
yoke which is attracted by the magnetic field when the 
current is switched on and a small copper tip serves to 
strike the arc. This automatic arc striking feature was 
devised for wireless telephoning, so that talking and 
listening could be carried on with ease. 





Fig. 1. 


Poulsen Arc Generator. 


A large amount of heat is produced in the water- 
cooled chamber which is removed by means of the 
cooling water. A certain amount of power is absorbed 
in the regulating resistance in series with the are. Of 
the power which is converted into high frequency 
oscillations, part is dissipated as heat in the capacity 
and inductance and part is radiated by the antenna. 

A wattmeter may be used to measure this radiated 
energy by using a direct coupled antenna and measur- 
ing the watts at some point in the condenser circuit 
with and without the antenna. The difference will be 
the watts radiated. 

Fleming has shown that if W represents the 
energy in ergs radiated per second, when the oscilla- 
tions are persistent, W = 128 A’, where A is the cur- 
rent read on a hot wire ammeter. Thus a current of 
2 amperes would give a radiation of 512 watts, show- 
ing that when working with persistent oscillations and 
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open antennae, we can use very small antenna cur- 
rents, and obtain powerful radiation effects. 

The generation of high frequency alternations in 
a shunt circuit to a continuous current arc is somewhat 
as follows: 

If the arc is steady and is then shunted by a 
condenser, the current rushes into the condenser and 
momentarily robs the are of current, causing the 
potential difference in the carbons to rise and continue 
charging the condenser. When the condenser is full 
the are current returns to its former value, the poten- 
tial difference falls, and the condenser discharges from 
the arc, and the cycle repeats itself. A part of the 
energy of the continuous current arc is thus changed 
into the energy of electric alternations in the con- 
denser circuit. 

The characteristic curve of the arc is, as is well 
known, a falling characteristic, i. e., the voltage de- 
creases as the current increases, and for a carbon- 
are is comparatively flat. It has besides a persistency 
which renders it irresponsive to rapid variations of 
current. Hence only slow alternations can be ob- 
tained from a large current carbon-arc. 

With the Poulsen arc, with its carbon negative 
and cooled copper positive, immersed in hydrogen, a 
very steep characteristic is obtained and one which 
responds to exceedingly rapid variations of current 
through it. A condenser of small capacity may be 
employed in the shunt circuit and yet convey to it a 
considerable amount of energy because of the large 
variation of the difference of potential at the arc 
caused by small are current variations. So alterna- 
tions of high frequency can be produced. 

This theory is confirmed by the study of small 
current carbon-carbon and carbon-aluminum arcs in 
air. For they have steep characteristics and can pro- 
duce alternations of high frequency. The theory of 
the part played by the hydrogen on large current 
carbon and metal arcs is not yet well understood. 
It appears to be partly due to its greater conductivity 
compared to air, thus helping to cool the arc electrodes. 
Poulsen also considers that hydrogen increases the 
conductivity of the arc. 


Ticker. 


Practically, the ticker consists of nothing but two 
fine crossed gold wires, which are vibrated at the rate 
of 100 vibrations per second, by means of an electro- 
magnet or clockwork. This may be connected to a 
secondary circuit which is coupled electromagnetically 
with the primary circuit as in Fig. 2, or in many other 
ways. 

The theory of action is about as follows: 

A indicates a receiving antenna or aerial circuit 
from which alternations are induced in the coil B, 
which, together with the condensers C and D, consti- 
tutes a closed resonant circuit; R may be any form of 
detector but an ordinary telephone receiver is usually 
used; I is the interrupter mentioned above and is con- 
nected to connect condenser E in parallel with con- 
denser D. When the contact at I is open and assum- 
ing that the resonant circuit B C D is tuned to reso- 
nance under these circumstances, intense alternations 
will appear in this resonant circuit B C D, without 
passing through the telephone receiver R, because of 
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its enormous reactance to high frequency alternations. 
If now the interrupter I closes the circuit and throws 
in this condenser E the accumulated energy in the 
resonant circuit B C D will discharge itself suddenly 
through the telephone receiver R. The reason for this 
action is approximately as follows: 

While the coil A and b are in resonance the con- 
denser C is charged and discharged at a rate corre- 
sponding to the frequency of the alternations. B there- 
fore offers no opposition to this charge and discharge 
but assists it and maintains the intensity of the alter- 
nations. If, however, the condenser has a charge when 
B is thrown out of resonance with A because of the 
closing of I and the insertion of more capacity E the 


' 





9. 


Fig. 2. 


discharge of the charge in C will be opposed by B and 
the charge will have to find another path which it does 
through R. This discharge takes place in a minute 
fraction of a second, thus producing a sharp tap in the 
receiver. 


Rapid Telegraph Transmitter. 

Fig. 3 shows the rapid telegraph transmitter 
which is operated by means of a punched tape. 
The tape has a series of small holes down the 
center. The ho'tes on each side of this central 
line are punched by hand and those on one side 
represent the dots, while those on the other represent 
the dashes of the Continental code. The central line 





Fig. 3. Rapid Telegraph Transmitter. 


of holes engages the teeth of a sprocket wheel which 
serves to feed the tape forward at a regular rate. The 
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tape gear wheel has a number of very small and light 
radial pins, which tend to fly out except when they 
are held in position by the tape. Wherever a hole 
occurs a pin is allowed to spring outwards. These 
pins are mechanically connected to larger pins on a 
further attachment of the spindle which fly out when 
the smaller pins are actuated by the tape. Spring 
contacts are in series with a set of brushes which press 
on the segments of three rotating commutators, one of 
which has a comparatively large number of alternate 
conducting and insulating segments, and is reserved 
for the dots, while the other two have longer spacings 
of commutator segments, which are kept for the 
dashes. In this way all the actual making and break- 
ing of the current is carried on on these larger seg- 
ments, while the tape controls the whole apparatus by 
means of the lighest possible form of mechanical con- 
struction. This reduces the effect of inertia to the 
lowest limit. There are 72 pins, each representing a 
dot and a space. An average word has five letters, so 
it is possible to transmit three words for ‘one turn of 
the transmitting combination and the speed of the 
machine, which is driven by a direct current motor, 
can be varied between the limits of ordinary hand 
speed to a transmission of 300 words or more per 
minute. The practical limit at present being in the 
receiver and not in the sender. 


Rapid Telegraph Receiver. 


A complete rapid receiver is shown in lig. 4. 
It consists essentially of an Einthoven “string” gal- 


vanometer in which a gold string is used in connection 
with a thermocouple. The absence of inertia permits 
the string to follow the rapid impulses sent out by the 
rapid sender. A coating of soot is placed on the wire 
and the wire itself is mounted in the beam of a Nernst 
or arc lamp. A suitable optical condenser throws the 
light on a narrow slit behind which moves a band of 
photographically sensitized paper. The shadow of a 
small portion of the wire as it vibrates to and fro in 
response to the signals from the sending station is 
thus imprinted on the band, which is then drawn, first 
through a developing bath, then through a fixing bath, 
and then through water to wash it. The message may 
be read on the developed band as soon as it emerges 
from the light tight box and may be kept as a perma- 
nent record. The signals are read above the zero line 
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which is traced by the shadow of the wire when no 
impulse is present. A short impulse makes a dot and 
a long impulse a dash. 


Wireless Telephony. 

The problem of wireless telephony involves essen- 
tially three things: 

1. The production of undamped or persistent 
waves in a transmitting antenna. 

2. Means for modulating these waves in accord- 
ance with the wave form of the spoken voice. 

3. Means for detecting the waves at the receiving 
end and their reproduction into articulate speech. 

The Poulsen generator offered a means of supply- 
ing the undamped waves in the transmitting antenna 
and it was only necessary to connect a microphone at 
or near a node of current in the antenna to supply a 
means of modulating these waves in accordance with 
the wave form of human speech. 

At the receiving end almost any self-decohering 
detector will do, but the production of good clear 
articulation depends quite a little on the degree of 
coupling of the primary circuit with the secondary 
circuit. This also applies to the sending circuits in 
which quite loose coupling is employed. 

Poulsen has transmitted good, clear, articulate 
speech over the 180 miles between Esbjerg and 
Lyngby, Denmark. Majorana claims to have done 312 
miles over water with a specially constructed micro- 
phone of his own devising. More recently I have car- 
ried on successfully two way working between Stock- 
ton and Sacramento, California, a distance of 50 miles 
over land, and while working between these two sta- 
tions was heard by St. Helena and Palo Alto, distances 
of 75 and 85 miles respectively. 

There is no doubt that wireless working gives 
telephony of a higher grade than wire working. There 
is absolutely no noise in the receiver until spoken 
words are heard. ‘To one who has talked over long 
distance wire lines with considerable induction this 
feature readily appeals. Low resistance receivers are 
used and expensive high resistance receivers are not 
necessary. 


Wireless Telegraphy. 


With the Poulsen generator of continuous waves 
it is possible to telegraph at hand speed, i. e., 25 words 


Rapid Receiver, 
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per minute in many ways. For example, it is possible 


to signal by: 


(a) Short circuiting a resistance in the generator 
circuit. 

(b) Short circuiting a resistance in the antenna 
circuit. 

(c) Making and breaking the arc. 

(d) Altering the length of the arc. 

(e) Altering the strength of the transverse mag- 


netic field. 

(f) Altering the flow of gas through the arc. 

In practice Poulsen short circuits a turn or two of 
the sending inductance by means of an ordinary Morse 
sending key. ‘The absence of the spark permits of the 
use of an ordinary key when telegraphing 2000 miles, 
ior the current is even then quite small. 

For receiving, Poulsen uses the ticker which has 
the great advantage of not being receptive to ordinary 
damped wave signals. ; 

The tuning possible with the Poulsen arrange- 
ment for telegraphy is extremely close. One-half to 
one per cent change in the capacity of the resonant 
circuit is readily noticed on the received signals. 
Duplex working has been carried out with 3.9 per cent 
change in wave length. 

The rapid wireless telegraph transmitter and re- 
ceiver have already been described. In practice the 
transmitter is connected in, just where the Morse key 
would be for hand speed telegraphy. Good, clear, 
readable records have been received over 180 miles, 
mostly land, at the rate of 300 words per minute. 
Over 600 miles good records have been received up to 
150 words per minute. As a means for handling large 
quantities of business and with a record at both trans- 
mitting and receiving stations the rapid system has a 
good future. Poulsen estimates that he can handle 
100 words per minute across the Atlantic with a 60 kw. 
generator and suitable antenna. 


Advantages and Future Possibilities. 


In the first place the absence of all noise is brought 
home forcibly in a Poulsen station. It seems hard to 
believe that anything is being done at all. The key 
may be of the ordinary Morse type, for the currents 
handled are quite small even for large distances. 
There are no insulation difficulties, for the voltage at 
the top of the antenna is not estimated to be over 3000 
volts. The sending helix may be handled quite without 
shock, even though the voltage be over 1000. 

Very small capacities are used with heavy power 
working, eliminating a source of expense and a very 
bulky part of large “spark” stations. The capacity in 
connection with a 12 kw. set is about .0017 micro- 
farad. At the Cullercoats, England, station the con- 
denser takes up less than a tenth of the space occupied 
by the condensers for a “spark”? system of the same 
power installed in the same stations. 

Undamped waves of small amplitude are less ob- 
structed by atmospheric conditions and suffer less 
absorption over land than damped wave trains. For 
example, in coming around the north of Scotland the 
undamped wave signals are picked up long before the 
damped wave signals of equal power. 

The form of the resonance curve of the receiver 
circuit depends on the decrement of the transmitter 
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and receiver. If the transmitter is undamped, a very 
small change in the period of the receiver will put it 
out of tune, hence, a receiver circuit can be employed 
which is sensitive to undamped waves of some exact 
period, but which is exceedingly nonresponsive to 
waves differing by a very small fraction of one per 
cent in wave length from the syntonic value. 

In the matter of energy, good signals have been 
transmitted over 500 miles with 1 kw., and over 2000 
miles with 6 kw., and a limited antenna. The efforts 
of Marconi and others to reduce the damping of their 
wave trains is evidence that undamped wave trains 
will be the means of communication of the future. 

In telephony at the present time better articula- 
tion is obtainable than with wires and it is quite 
probable that a method of obtaining secrecy will soon 
be devised. 

In telegraphy there is no doubt that the Poulsen 
system has great range for little power and that it 
works readily over land and in daylight. I look to see 
the present records of distance now held by spark 
methods broken by stations using the continuous 
waves. The present speed of the rapid telegraph 
sender is dependent on the receiver, but a newer type 
of rapid telegraph detector is coming out which will no 
doubt result in the handling of greater speed than 300 
words per minute. Great advances can be expected in 
the next five years in wireless working, but they will 
be along the lines of work with continuous wave trains 


GERMAN WATER SOFTENER. 

A recent development in Germany of a method, 
commercially practicable, for rendering hard waters 
completely soft and preventing boiler incrustations is 
described by Consular Agent Julien L. Brode. 

It consists in a rapid filtering of the water through 
a composition named “permutit,”’ by which the cal- 
cium or lime, manganese, iron, and magnesium com- 
pounds, which render the water hard, as well as the 
microbes it may contain, are, it is claimed, wholly re- 
moved, a result hitherto unattainable outside of the 
laboratory of the chemist, all other processes having 
left 2 to 3 per cent of these substances in the water. 

Permutit is obtained by smelting alumina (clay 
or argillaceous earth) with an alkaline carbonate (car- 
bonate of sodium) and the addition of quartz. The 
resulting compound,after having been washed until free 
from alkali, is a granulous or even laminated soda- 
aluminum silicate or natrium-zeolith, which is capable 
of exchanging its entire content of sodium, not only 
for calcium and magnesium, but also for metals. If, 
for example, the water to be softened contains in solu- 
tion lime sulphate or sulphate of calcium, the latter 
will, when brought into contact with permutit, part 
with its lime or calcium, which is replaced by sodium, 
so that there remain in the filter sulphate of sodium 
and calcium-zeolith. This reaction may be expressed 
chemically as follows: Na:AkSizOs+CaSOmCaAl 
Si:Os-++-Na:SO:s. When the attractive power of permutit 
for the lime or other substance which renders the 
water hard has become wholly exhausted, it may be 
completely regenerated by the use of common salt 
brine. 

Permutit 
pounds). 
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costs about 17% cent per kilo 
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THE WATT-HOUR METER. 


BY WM. M. SHEPARD AND ALLEN G. JONES. 


(Continued. ) 
CHAPTER IV. 


THE COMMUTATING TYPE OF WATTHOUR 
METER. 


During the past few years the commutating type 
of watthour meter has practically been superseded by 
the induction type for use on alternating current sys- 
tems, and at the present time its use is principally in 
connection with direct current work. 

The commutating meter (as well as other types) 
is in reality a direct connected motor-generator, the 
motor being of the shunt type, having its armature 
connected in multiple (or parallel) with the source of 
supply and with its field coils in series with the load 
to be measured. The revolving aluminum (formerly 
copper) disc and the retarding magnets comprise the 
generator. As the disc D, Fig. 44, revolves between 
the jaws of the retarding magnets M, it cuts the lines 
of magnetic force, thus producing “Foucault” or 
“eddy” currents in the disc. 
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Principle of Operation. 

The torque, or turning effort, of the motor is 
proportional to the product of the magnetic flux set up 
by the armature and that set up by the series field 
coils. The magnetic flux of the armature is propor- 
tional to the impressed e. m. f., and the magnetic flux 
of the series field coils is directly proportional to the 
current flowing through them. The product of the 
current and the voltage equals the power, therefore 
the turning effort of the armature is directly propor- 
tional to the power being expended in the circuit C. 
The power generated and expended in the disc itself 
depends directly upon the speed, since the eddy cur- 
rents generated depend upon the rate at which the 
magnetic lines are cut, therefore the drag on the disc 
will be directly proportional to the speed. We there- 
fore have an instrument in which the turning effort is 
proportional to the power passing through it, and in 
which the retardation, neglecting friction, is propor- 
tional to the speed. Since the speed will increase until 
the torque just balances the retardation, the revolving 
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element will turn at a speed proportional to the power 
passing, which is the condition sought. The revolu- 
tions of the armature are transmitted through a suit- 
able train of gears to the dials which register in units 
of electrical work, such as the watthour or the kilo- 
watthour. 


Comparison to a Shunt Motor. 


There is one essential difference between the 
ordinary shunt motor and the motor of a commutating 
watthour meter, and that is the fact that the latter has 
no: iron or steel in its magnetic circuit. If iron were 
employed in the meter, its torque would no longer be 
strictly proportional to the current flowing in the 
series field coils, due to the “saturation” effect cf the 
iron, which would result in a greater reluctance (or 
magnetic resistance), with an increase in current. 
Therefore, on light loads, the torque would be corre- 
spondingly greater than at full load, thereby causing 
the meter‘to over-register on light loads, provided, of 
course, that it was adjusted to register correctly on 
full load, or vice versa. 

It is a well known fact that the ordinary shunt 
motor will increase in speed if the field current is 
decreased, because the armature will then have to run 
faster in order to generate the “back” or counter 
e. m. f., under the conditions of a weaker field. On the 
other hand, a watthour meter will decrease in speed 
with a decrease in field current, or vice versa. These 
two facts are apparently contradictory and may be 
accounted for as follows: The speed of a shunt motor 
is proportional to the impressed e. m. f., and inversely 
to the field strength, and must be such that the back 
e. m. f. is equal (plus the RI drop) to the impressed 
e. m. f. Any weakening of the field will therefore 
cause an increase in speed, since the armature con- 
ductors have to cut the decreased field at a higher rate 
in order to generate the same back e. m. f. (For a full 
explanation of this theory, see any text book on direct 
current motors.) In the case of the meter, however, 
the counter e. m. f. is inappreciable, the impressed 
e. m. f. being practically all absorbed in the resistance 
of the armature, the auxiliary or “compensating field,” 
and in the external resistance if any is used. So long 
as the voltage remains unchanged, the armature cur- 
rent will therefore remain unchanged, irrespective of 
the changes in the series field strength and the speed. 
The effect of a decrease in field strength is to decrease 
the torque, with a consequent decrease in speed until 
the retarding torque exerted by the permanent mag- 
nets on the disc is decreased to correspond to the 
turning effort of the armature. With an increase in 
field strength the reverse takes place, that is, the re- 
action between the armature current and the stronger 
field produces a stronger turning effort which increases 
the speed until the retarding effect of the permanent 
magnets increases to a corresponding degree. This 
condition of the operation of the meter holds true for 
an ordinary shunt motor until the counter e. m. f. is 
more than about 50 per cent of the line potential, 
below which point the speed of the shunt motor would 
increase with the field strength, and above which point 
the speed would decrease when the field strength was 
increased. ‘Thus it will be seen that, in reality, there 
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is no discrepancy between the motor of a meter and 
the ordinary shunt motor. 


Efficiency. 

The efficiency of a meter is based upon the actual 
watts lost in the resistance of the series field coils and 
the potential circuit (which includes the armature, the 
compensating field and the external resistance), the 
losses due to friction, and the losses in the dise due to 
eddy currents set up by the retarding magnets. 

During the early development of the watthour 
meter of the commutator type, the loss in the poten- 
tial circuit alone, in a 100 voltmeter was about 10 
watts, and in the 200 voltmeters was about 20 watts; 
such meters are now termed “low efficiency” meters; 
the present type or “high efficiency” meter has a loss 
in the potential circuit of about 4 or 5 watts in the 
100 voltmeter, and a loss in the series field coils not 
exceeding 1 per cent of the total capacity of the meter 
in the smaller capacity meters and much less than this 
in the large capacity meters. The reduction in losses has 
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When a meter is operating on a very small percentage 
of its rated load, the ratio of friction to torque is 
relatively great, therefore the lighter the load the 
greater will be the retarding effect of friction. In 
order to overcome this friction effect, the compensat- 
ing field is connected in series with the armature so 
that its flux will work in conjunction with the main or 
series field. In the General Electric and Westing- 
house meters, the strength of the compensating field 
is constant, and the “helping out” or compensating 
effect is altered by moving it closer to or further from 
the armature, so that more or less of its flux embraces 
the armature. In the Duncan meter, the amount of 
compensation is altered by means of the multi-point 
switch shown in the illustration. This switch is con- 
nected to various taps on the compensating winding 
and the variation is accomplished by cutting in or out 
a certain number of the coils, thereby altering the 
flux. 

When the compensating field was first used, it 
was permanently fastened to the inside of the series 





Electric. e. Dunean. 


Fig. 45.—Types of Commutating Meters. 


been accomplished by increasing the resistance in the 
potential circuit and by almost doubling the number 
of conductors on the armature; the number of arma- 
ture conductors being increased to produce a greater 
torque. 


General Construction. 

Fig. 45 illustrates interior views of three repre- 
sentative types of commutating meters, in which (a) is 
the Westinghouse, (b) the General Electric, and (c) 
the Duncan, all of American manufacture. 

The meter shown at (c) is designed for use on 
direct current circuits, although it may be said that 
the Duncan alternating current meter is very similar 
in construction, and its operation essentially the same 
as the direct current meter. The use of the commu- 
tating type of meter on alternating current circuits 
will be dealt with later in this chapter. 


The Compensating or Shunt Field. 
The function of the compensating or shunt field is 
to compensate for friction, especially at light loads. 


field coils. This method was soon superseded by 
mounting it on an adjustable rack, so that it could be 
moved toward or away from the armature and then 
clamped in the correct position. The compensating 
field should be so designed that (in a new meter) it 
will allow a maximum boosting effect of about 10 per 
cent on light load, that is, it should have sufficient 
strength when adjusted for full compensation, to in- 
crease the speed of the meter by about 10 per cent 
when the meter is operating on 5 per cent of full load. 
This allows sufficient margin for adjustment as the 
friction increases. With compensating fields designed 
to give a greater boosting effect, the meter-man is apt 
to take advantage of the quick method of temporarily 
adjusting the meter and thereby compensate for ex- 
cessive friction which by all means should be located 
and removed. 

In the older types of meters (with especial refer- 


ence to the Thompson recording type), on account of 





300 


the low armature resistance, it was necessary to place 
an external resistance in series with the compensating 
field, such resistance being mounted in card form on 
the back of the meter case. This method has been 
simplified by having the entire resistance of the poten- 
tial circuit (external to the armature) self-contained 
in the compensating field in all meters up to and 
including 250 volts. For the 500 and 600-volt types, it 
is still the practice to furnish a suitable external 
resistance for the potential circuit. 


Brushes. 


It is very important that the brushes be made of 
a material which will not vary in elasticity, and when 
once properly adjusted they should maintain their 
tension permanently. The control of the brush ten- 
sion is effected either by gravity or by a spring. The 
actual contact surface of the brush should be made of 
silver since it has been found from practice that this 
material gives better service under operating con- 
ditions. Each brush (i. e., each positive and each 
negative) is usually divided into two parts, so as to 
give a more even distribution of pressure at the point 
of contact, and to make the brush self-aligning, Brush 
friction has been considerably reduced by using a 
cylindrical rather than a flat type. 


The Commutator. 

During recent developments in the manufacture of 
meters, the diameter of the commutator has been 
materially reduced, and at the present 
makes employ a diameter of less than one-tenth of an 
inch in meters of 110 and 220 volts capacity. This 
reduction in the size of the commutator has greatly 
reduced the friction of that particular member. It is 
general practice to make the commutator bars of pure 
silver, since this metal suffers least from oxidization, 
and therefore it presents a smoother surface and more 
constant contact resistance, two features which are 
desirable. The commutator is usually built up directly 
on the shaft, the bars being insulated from it and from 
each other and are held intact by a metal ferrule on 
each end of the commutator, the ferrules, of course, 
being properly insulated from the bars. In some cases 
the commutator bars are insulated from each other by 
fibre bars or other solid insulating material, and in 
other cases simply by an air space. Each of these 
methods, under certain conditions, are liable to give 
trouble. When a hard insulating material is used, it 
is apt to wear down slower than the commutator bars, 
causing the brushes to “ride,” and thereby opening 
the armature circuit, which will either cause the meter 
to stop or else cause severe sparking. In case a soft 
material is used it is apt to gum the commutator and 
give rise to the same trouble as too hard an insulation. 
The trouble due to air-insulated bars, is that under 
extreme conditions, the air space may become filled 
with dust and small particles of metal, thereby causing 
adjacent bars to become short-circuited. A meter 
should be inspected often enough, though, so that 
under average commercial conditions the commutator 
with air-space insulation will give good service and 
will very probably be superior to the commutator with 
solid insulation. 


time some 
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The Armature. 

There are two general types of armature con- 
struction at the present, the spherical and the rect- 
angular. The tendency is to favor the spherical type, 
since this construction permits the field coils to be so 
designed as to allow a minimum leakage of magnetic 
flux, thus securing the highest possible torque for a 
given watt loss in the fields and armature windings, 
and thus approximating more nearly the condition of 
an ideal meter. 

In both the spherical and the rectangular wound 
armatures, the winding is of the well-known “Siemens 
drum type.” The rectangular winding is usually sup- 
ported by two spiders made of small strips of hard 
wood and properly secured in position on the shaft. 
The supporting medium in the spherical wound arma- 
ture consists of two hemispherical pieces of fibre 
which are mounted directly on the shaft, the windings 
themselves being held in position by grooves which 
are stamped in the fibre shells. This construction is 
good mechanically and insures a very light weight of 
moving element. The full load speed of the commu- 
tating type of meter is usually about 4o r. p. m., which 
further permits of very light armature construction. 

Generally speaking the armatures of meters for 
use on 110-volt circuits or thereabouts usually have 8 
armature coils of about 1000 turns each, of number 
.003 copper wire, and those of 200 volts and above 
have 16 coils of 500 turns each, of the same size wire. 
This method of subdividing the coils on the higher 
voltages is followed so that there will not be such a 
great difference of potential between adjacent coils 
nor between the commutator bars. There is one com- 
mutator segment per coil, for instance, in a 100-volt 
meter there will be 8 commutator segments, and in a 
200-volt meter there will be 16 segments. 

The total armature resistance in meters from 100 
volts to 600 volts inclusive, of the ordinary house type, 
is usually between 1000 and 1200 ohms, the proper 
amount of resistance being placed in series to limit 
the current on the various voltages. The armature 
current is practically the same for all voltages from 
100 to 600 inclusive, the total resistance of the poten- 
tial circuit being subdivided approximately as shown 
in the table below: 


TYPE OF METER 


Armature 
Amperes 


Current 


wire, 110 v..... 00 


S 
o 
~ 
—_ 
“1 


5 amp., 2 5 
5 amp., 2 wire, 220 v..... § 5,000 
2 1 


0.0447 


5 amp., wire, 560 v..... § 12,100 E 0.0454 


It is thus seen that the armature current is prac- 
tically constant. 

While on the subject of armatures, it should be 
borne in mind that the temperature coefficient of the 
armature and the disc should be the same, so that any 
decrease in torque of the armature, due to a rise in 
temperature, will be correspondingly offset by a rise 
in resistance of the disc, which in turn would decrease 
the effect of the retarding magnets. 

Other features of construction have been dealt 
with in Chapter I. 


(To be continued.) 
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DISCOVERY, PRODUCTION AND TESTING 
OF FUEL OIL. 


BY R. F, CHEVALIER. 


The existence of petroleum in the State of Cali- 
fornia was known to the early settlers who utilized 
as fuel the seepage found in the southern part of the 
State. Active operations in the drilling for oil dates 
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(1) On the west side of the San Joaquin Valley. 
Here are the Coalinga, McKittrick, Midway, Sunset 
and Kern River, or Bakersfield, districts. 

(2) On the coast in Santa Barbara County, where 
we find the Santa Maria, Summerland and Ventura 
fields. 

(3) In the vicinity of Los Angeles, the Whittier, 
Fullerton and Puento fields. 

Taking the State as a whole, the oil produced 
probably averages about 22° gravity. About three- 
fourths of the production has to be treated before it 
is fit for use as fuel. This treatment is known as 
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Map of Portion of California, Showing the Location of 


the Principal Oil Fields. 


— Courtesy Lewis E, Aubury, California State Mineralogist. 


back to 1865, when a number of wells were sunk in 
various counties. The only actual production was in 
Ventura County. The production of oil varied until 
1900, when it began a steady increase, and at the 
present day is used almost entirely as the fuel for the 
Pacific Coast. In 1908 the total production of oil was 
48,306,910 barrels. 
Production. 

There are three principal oil-bearing districts in 

California, located as follows: 





tna ( 


“topping” and consists in removing the lighter distil- 
late, producing, according to the grade of the crude, 
gasoline, benzine, engine distillate and kerosene. 
The transportation of oil from the fields to the 
market is accomplished by means of pipe lines, tank 


steamers and tank cars. The use of the latter is 
rapidly diminishing. Pipe line oil is usually tanked in 
quantities, and is much more likely to be free from 
sediment and of more even quality than tank-car oil, 
which is pumped just as it comes from the small 
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field tanks where there is little chance to average it. 

The pipe lines are six and eight inches in diam- 
eter. The pumping stations are from 18 to 30 miles 
apart, according to the diameter of the pipe, and 
strength of the pumps and line. The heavier oils are 
heated at the stations to facilitate handling by the 
pumps and to reduce the friction in the pipe line. 
The Southern Pacific Company has finished a rifled 
pipe line. In to this pipe the oil will be pumped and 
a small per cent of water added. Due to the rifling, 
this mixture receives a whirling motion, and the water 
being heavier than the oil is kept by centrifugal force 
next to the wall of the pipe, causing the oil to be sur- 
rounded by a film of water, thereby reducing the fric- 
tion. 

The Valley oil is found in all grades from the 
extremely heavy to about 30° Beaume. Most of the 
oil is heavy enough for fuel purposes in its natural 
state. The bulk of this oil comes to San Francisco 
by pipe lines and tank steamers. From .these fields 
are three pipe lines to the coast and two up the val- 
ley. Some of the oil is still shipped in tank cars, but 
very much less than two or three years ago. 

Coalinga oil is found from 13° to as high as 34°. 
Most of the fuel oil production is about 16° average. 
The lighter oil is largely used for refining. The aver- 
age for the entire production would probably be 17.5° 
to 18". 

The McKittrick oil runs from 12° to 20°, but the 
larger part of the production is 15.5° and 18°. 

Midway oil runs from 15.5° to probably 30°. No 
average can be given, as there is a great deal of new 
production of unknown quality. Much of this new 
oil appears to be refining oil, and has to be greatly 
reduced to make it fit for fuel. 

Sunset oil runs from 12° to 20° and probably 
averages about 17°. The lighter grade needs to be 
topped before it can be used as fuel. The Kern River 
or Bakersfield oil runs from 13.5° to 16.5° and aver- 
ages about 14.5°. All of this oil is fit for fuel as it 
comes from the settling tank. 

The oils from Santa Barbara County are mostly 


light. These oils reach the coast by pipe lines where 
some are treated. The bulk of the crude and the 


residuum from the treated oil are then transported by 
tank steamers from Gaviota and Port Harford to San 
Francisco and other markets. 

Though the Santa Maria oil is light, it does not 
refine very well. The heaviest oil from this field is 
in the east end, where it runs about 15°. The lightest 
is close to 30° and the average about 22°. Ventura oil 
is mostly light, though some runs as heavy as 14°, 
and from this to about 30°. The bulk of this oil is 
refined for other products and does not come into 
the fuel market. 

The Los Angeles oil comes from Los Angeles 
and vicinity and all of the product is used locally in 
the refineries and as fuel. The gravities of the oils 
from these fields are as follows: Los Angeles City 
oil, about 15°; Whittier, 16° to 30°; Fullerton, 15° to 
34°; Puente, 20° to 35°. The oils lighter than 20° are 
all refined, most of the oils heavier than this are suit- 
able for fuel in the raw state. Some of the oil from 
this district is particularly suited for making lubri- 
cants. 
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The Standard Oil Company has an enormous 
refinery at Point Richmond. They take the lighter 
oils and reduce them to about 15.4° gravity, and this 
residuum is marketed as fuel oil. From the distil- 
late they make gasoline, benzine, engine distillate, 
and kerosene. The lubricants and gas oils come in 
the portion of the oil which goes into heavy fuel, and 
therefore are made from oil which is not to be used 
for this purpose, but is selected for its lubricating 
value. 

The Associated Oil Company has a refinery at 
Gaviota, where the Santa Maria crude, averaging 
about 24°, has the gasoline and some kerosene taken 
off, leaving the oil from 18° to 20°. They do not make 
any finished products. 

The Union Oil Company has a similar but smaller 
plant at Port Harford. They have a large refinery 
at Oleum, at which they make fuel oil and a general 
line of products, and also a plant at Bakersfield. 

All the refineries at Bakersfield make an asphalt 
and a fuel distillate which is used by the pipe line 
companies in lightening some of the very heavy crude. 


Sampling. 

Care should be exercised in collecting samples to 
be tested. When oil is received in large amounts, as 
from barges or steamers, a small nipple should be in- 
serted in the discharge pipe in some convenient loca- 
tion and small quantities of oil drawn off at regular 
intervals while receiving. As the samples are taken 
they are placed in a large container and the whole 
thoroughly mixed, this method insuring an average 
of the oil received. From this aggregation the sample 
for testing is taken. This should be at least one 
quart, as it is often desirable to make more than one 
determination of the water contained, also of the flash 
point. The container should be clean and thoroughly 
dry and have no trace of gasoline nor kerosene. It 
should not be filled completely. Room should be left 
so that by shaking, the oil may be thoroughly mixed 
before any is removed. 

If the above method of collecting the sample is 
not convenient, and the oil is received in tank car or 
wagon, then equal portions should be obtained from 
the top, middle and bottom of the tank. The por- 
tions are then mixed and placed in a bottle or tin. 
A “thief” is used for taking samples in this manner. 
This is a cylindrical vessel about 10 or 12 inches long 
and 1% or 2 inches in diameter. A foot or flap check 
valve is at the lower end, the upper end remaining 
open. In lowering into a tank of oil the valve remains 
open and closes automatically when the apparatus is 
raised, thereby securing a sample at whatever point 
is desirable. 

Testing. 

Of immediate interest to the consumer are the 
following properties: 

Gravity, flash point, water content and heat 
value. 

Gravity. 

By gravity is meant the ratio of the weight of a 
certain bulk of oil to the weight of an equal bulk of 
water. There are several methods of determining 
the gravity. Usually it is expressed in degrees 
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Beaume. There are two types of Beaume instru- 
ments, one for measuring liquids heavier than water, 
the other for measuring liquids lighter than water. 
Both have the same scale markings, and this gives 
rise to considerable confusion at times. When find- 
ing the gravity of oil, the latter hydrometer is always 
used, as oil is lighter than water, and therefore there 
is no chance for confusion. 

In marking the scale on these instruments, the 
one for lighter than water measurements is placed in 
a solution of 90 parts water and 10 parts salt. The 
point on the stem coinciding with the level of the 
solution is marked zero. The instrument’ is then 
placed in pure water which establishes the 10° mark. 
The graduations are then continued until the 100 
mark is reached. 

The gravity of an oil should be taken at 60 de- 
grees Fahrenheit. If the temperature is not 60 de- 
a correction must be applied, which gives 
accurate results only when the coefficient of expansion 
of the oil tested is known. lor all practical purposes 
it is sufficient to subtract 1 degree Beaume from the 
observed reading for every 13 degrees Fahrenheit 
above 60 degrees, or add if the temperature is below 
60 degrees Fahrenheit. All hydrometers should be 
standardized, for the different instruments vary con- 
siderably. 

The specific gravity may be determined by picno- 
meters or gravity bottles holding a known weight of 
water at a given temperature. When filled with oil 
these are weighed on a balance, and the ratio of the 
weight of water and oil gives the specific gravity. 

Balances are made which determine the specific 
gravity by use of a float of such weight that the 
beam may be bronght to a level when the float is sub- 
merged in pure water. Oils being lighter, the float 
sinks in these, and this tendency must be overcome by 
the manipulation of weights, the beam being so eradu- 
ated that the specific gravity may be read directly in 
decimals. The Westphal is the most popular form of 
this type of balance, and should be used in all cases 
where accurate results are desired. 


grees F. 


For converting degrees Beaume at 60° Fahren- 
heit to specific gravity the following formula is 
used : 


140 


. specific gravity 
130+degrees Beaume : 


or for specific gravity at 60° Fahrenheit to degrees 
Beaume: 


140—130 (sp. gr.) 


Degrees Beaume. 
sp. 


gr. 

Before determining the specific gravity of oil, 
the water should be allowed to settle out, otherwise 
the results will be incorrect. 


Flash and Fire Test. 

The temperature at which an oil gives off inflam- 
inable gases is called the Flash Point. These gases 
when mixed with the proper proportion of air form 
an explosive mixture. As the temperature increases 
the gases are given off more rapidly until a point in 
temperature is reached where the oil ignites and con- 
tinues to burn. This is called the Fire Point. The 
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flash points of oils vary. Ojls of the same gravity 
may have different flash points. The flash point 
ranges from 350 degrees Fahrenheit down to 60 de- 
grees Fahrenheit. An oil used for fuel should not 
flash below 150 degrees. Where steam or air is 
used as an atomizing agent, the oil should not be 
heated within 30 or 40 degrees of its flash point. 

The “open cup” tester is generally used for deter- 
mining the flash and fire points of crude and fuel oils. 
A small cup, preferably of iron, about 11% inches 
deep and 2 inches in diameter, tapering slightly to- 
wards the bottom, is so filled with the oil to be 
tested that when the oil is heated its surface will be 
about % of an inch below the brim. Heat is applied 
so that the rise in temperature will be about 5 de- 
grees Fahrenheit per minute. The bulb of the ther- 
mometer should be just immersed in the oil. As the 
temperature rises a lighted taper is passed over the 
surface at intervals of 2 degrees rise in temperature. 
Care must be taken not to linger with the taper or the 
results will be incorrect. 

The spreading over the surface of the oil of a blue 
flash, indicates that the flash point has been reached. 
Continuing the test until the oil ignites and con- 
tinues to burn is called the fire test. 

In lieu of the taper an electric spark may be used. 
The spark should be 4 of an inch above the oil, and 
should not be too strong, as this would influence the 
results. Results can be made to vary widely. Care 
should bestaken that there are no drafts when making 
these tests. 


Water Determination. 

When purchasing fuel oil, unless an allowance 
be made for the water contained, the purchaser not 
only pays for water but has another loss in reduced 
boiler efficiency. When the oil is burning, the water 
is sprayed into the furnace and passes out with the 
gases as superheated steam, carrying off the heat 
units that would otherwise have been imparted to the 
water in the boiler. 

There are three methods of determining the 
water in oil. These are by gasoline, centrifuge and 
distillation. The gasoline method is absolutely unre- 
liable. The centrifuge is practically correct, but for 
accurate results, the distillation method should be 
used. Comparative tests of the gasoline and distil- 
lation methods will be given so that the reader may 
draw his own conclusions as to the value of each. 

Gasoline Method.—One hundred cubic centi- 
meters of the oil to be treated is placed in a graduated 
sedimentation tube with 100 cubic centimeters of gaso- 
line. The mixture is thoroughly shaken and left to 
stand for 24 hours, when the water that has settled 
to the bottom can be read. Gasoline when mixed with 
California crude oil separates in an apparent spongy 
form, being in reality a flaky black or brown substance 
called sludge.” This is asphaltine, a solid substance, 
which normally remains dissolved in oil and which has 
practically the same value for fuel as any other part 
of the oil. This sludge makes it difficult to read the 
true per cent of water. 

Centrifuge Method.—A mixture of 25 cubic centt- 
meters of gasoline and 25 cubic centimeters of carbon 
bisulphide is made in a graduated tube of 100 cc 
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capacity, the closed end of which is conical, 50 cc of 
the oil to be tested is poured into the tube and the 
whole thoroughly mixed. The tube is then placed in 
an aluminum case attached to a centrifuge and rotated 
at a high speed for twenty minutes. To prevent break- 
age of the tube, the aluminum case should be partly 
filled with coal oil to act as a cushion. The volume of 
water collected in the conical end of the tube may be 
accurately read. This volume multiplied’ by 2 gives 
the per cent of water in the oil. 

Distillation Method.—In a graduated cylinder is 
placed 25 cc of benzole and 50 cc of the oil to be 
tested, the whole thoroughly mixed and placed in a 
still. The graduate is then rinsed out with 25 cc of 
toluene which is also added to the still. Connection is 
made between the still and a condenser. The still is 
heated to a temperature of about 250 degrees Fahren- 
heit, the distillate is collected in a graduated tube and 
the volume of water in cc multiplied by 2 gives the 
per cent of water in the oil. Using a mixture ot 
benzole and toluene hastens the distillation. The ben- 
zole comes over first, then the water, and the toluene 
coming over at a higher temperature than 212 degrees 
F. cleans the condenser of any water that may adhere 
to the sides. This method insures very accurate re- 
sults. 

Viscosity. 

Viscosity is a measure of the comparative ease 
with which the molecules of the oil move among them- 
selves. It is determined by noting the length of time 
taken for a definite volume to flow through an orifice 
of definite size. If the length of time be measured 
for any volume of water to flow through the orifice, 
and this be divided into the length of time that it 
takes the same volume of oil to flow through the same 
orifice, both determinations being made at the same 
temperature, we have what is called the specific vis- 
cosity. Change in viscosity on heating the oil is more 
marked than the change in gravity. 

(To be continued.) 


WHICH SIDE OF A BELT SHOULD BE IN 
CONTACT WITH THE PULLEY. 

Authorities differ as to which side of a belt should 
be in contact with the pulley. In order to arrive at 
some definite conclusion, a series of thirty tests was 
carried out by Y. Sekiguchi, and the results recently 
given in an article in The Mechanical Engineer. 

The test pieces, which were I inch wide, were 
taken from the same belt and were tested in a 50-ton 
Buckton testing machine reading to hundredths of a 
ton. 

From the results it is seen that the hair side of a 
belt is more elastic than the flesh side, but that the 
latter is stronger than the former. The flesh side, 
moreover, has been found to have a higher coefficient 
of friction on the pulley surface. It is therefore gen- 
erally preferable to have the flesh side of the belt in 
contact with the pulley. When, however, the pulleys 
are fairly large and their diameters do not differ 
greatly, the question of flexibility is not so important ; 
and in this case it would seem best to put the hair 
side of the belt on the pulley, keeping the stronger, or 
flesh, side away from the rubbing action of the pulley, 
and thus prolonging the life of the belt. 


JOURNAL OF ELECTRICITY, POWER AND GAS 


[Vol. XXIV—No. 14 


PRACTICAL MECHANICS. 
PAPER No. II. 


Transmission of Power by Wire Rope. 


When it is required to transmit power over long 
distances up to several thousand feet, wire rope is 
used instead of belting. The rope runs on large diame- 
ter grooved wheels at high velocities. The journal 
friction is small owing to the large diameter of the 
sheaves, and if the systems are properly designed 
idlers to support the cables are unnecessary. The 
efficiency of a well designed rope transmission system 
is fairly satisfactory. 

The span is usually long enough so that the 
weight of the rope produces sufficient tension to give 
the necessary frictional resistance on the sheaves for 
transmitting the required power. In case of short 
transmission artificial means are necessary to provide 
sufficient tension, while if excessive spans are con- 
sidered the tension becomes greater than is per- 
missible. 

In order to keep the necessary tension to a mini- 


.-mum and yet to obtain sufficient frictional resistance 


the bottoms of the grooves are lined with rubber and 
leather filling. These are inserted alternately into the 
groove, which is slightly dovetailed at the bottom and 
the cable runs on these sections entirely, not coming 
into direct contact with the sheave. 

When called upon to design a rope transmission 
system the quantities given, or which may be assumed, 
are the horsepower, the span in feet between driving 
and driven sheave, and the velocity of the rope. This 
latter is sometimes fixed by the size of the sheaves 
permissible but may usually be assumed. 

The horsepower transmitted is directly propor- 
tional to the rope velocity V and to the difference in 
tension T, between the driving and driven sides of the 
rope. It is expressed as: 
+r ~~... EF X% 33000 
33000 Py 

From this equation, then, we may immediately 
find the tension which is doing work, i.e., the difference 
in tension between the tight and loose sides of the belt, 
or T= Ti— Te. 


It has been found in practice that the ratio 


H.P. = 


~ 3 
te 1 


This value includes the safety factors of both 


is most satisfactory. 


strength and slip. From this ratio T: may be found, 


since T = Ti — Te = ob Ti = Te. 
2 

When the rope is at rest the tensions in the two 

sides are approximately equal and are 
H+ 3 

2 4 
This average tension T, is the tension to which 
the rope should be drawn up before splicing. 

To find the size and weight per foot of wire rope 
having a maximum allowable tension equal to T: we 
must consult a standard table. 

There is another consideration of which account 
has to be taken in designing wire rope transmission 


T, Th 
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systems, and this is the allowable bending of the rope 
when going around the sheave. ‘To insure against 
deterioration due to this cause the sheave diameter 
should never be less than 100 times the rope diameter 
for steel wire and should be 180 rope diameters for 
iron wire. 

Thus far we have taken no account of the length 
of span or the allowable sag. The tension will depend 
upon the span and the sag, as well as the weight per 
foot of the rope. If the sag is decreased the tension 
will increase rapidly and if the span is increased the 
total weight of rope is increased approximately twice 
as fast. 

To predetermine these quantities, then, is ad- 
visable. 

It can be shown mathematically that if: 

y = the sag at the middle of the span, 

s = the span in feet, 

‘T = the tension, 


2 
Ww weight of rope per foot, then y = ae 
é 

From this formula the sag for any span of given 
rope may be found for the required tension. 

This gives us all the data for the complete calcu- 
lation of a system. In order to show the application 
of the foregoing, an example may be worked out. 

Let us assume that a span of 300 ft. exists over 
which we wish to transmit 100 h.p. We may assume 
a rope velocity of 4000 ft. per minute. Then the un- 
balanced tension : 

33000 * H.P. 33000 * 100 


T ; = 825 lbs. 
\ 4000 
This is also equal to T:, the tension on the loose 
side when running. T:=—2 T: = 2x 825 = 1650 Ibs., 


the tension on the-tight side of the belt when running. 


1650 + 825 
2 


when at rest. 


T, 


1237 lbs., the tension in either side 


The tables give 9/16 in. as the diameter of a 19 
wire rope which will stand a tension of 1650 lbs., and 
the weight of such a rope is .44 lbs. per foot. The 
deflection at rest is 

ae 3 MX.  .,, 

Y= s8xT 8x 1237 °Y= 4 feet. 


The deflection at full load may also be found 





.44 X 300? . . : : 
Yi 8 x 1650 3 feet for the tight side, 

.44 X 300? : . 
Y2 . a iy 8 feet on the loose side of 


the belt. 
Based upon their very extended experience, the 
John A. Roebling’s Sons Co. have adopted a standard 
deflection of 1/36 of the span. This is somewhat more 
than the above assumed case and the Roebling practice 
is therefore easier on the cable. Adopting this stand- 
ard sag also permits the use of lighter ropes and 
the installation will therefore be more substantial, 
although the tendency for the rope to swing would be 
greater. 
It would be necessary to use sheaves of greater 
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than 5 ft. in diameter in order to prevent the loose side 
of the rope from swinging against the lower tight side. 
In a transmission of this size it would be well to use 
at least a 10-ft. in diameter sheave and this would 
have to operate at 127 r.p.m. to run the rope 4000 ft. 
per minute. 

lf it were not permissible to operate the rope at 
such high velocity, then a greater tension would be 
necessary. This would require a heavier rope, and 
probable less sag, since the weight does not increase 
as rapidly as does the permissible working tension. 

The rope which is employed for transmission is 
usually composed of six strands of 7 wires each, en- 
closing a hemp center. Sometimes a rope with 19 
wires to the strand is preferable. ‘he wire in the 
7-wire strand is about I 2/3 as large as in the 19-wire 
rope and will therefore stand more wear. On the 
other hand, the 7-wire rope requires larger sheaves, 
since it does not bend so readily. 

The ropes are made of iron, cast steel, or plough 
steel. Usually the weight necessary to produce the 
required tension is such that a very strong rope is 
unnecessary, and for this reason iron rope is often 
satisfactory. lf a smaller steel rope is used it will, of 
course, be necessary to stretch it tighter to gain the 
required tension. ‘This throws a more intense strain 
on the filling of the sheaves, causing it to wear more 
rapidly. 

The bending stresses above mentioned, as a rule, 
exceed the stresses due to the tension, and in order to 
obtain a good life to the rope these stresses must be 
carefully considered. 

Owing to the high speed of the rope it has a 
tendency to sway and jump the sheave, both of which 
momentarily increase the stress greatly. If the sheaves 
are comparatively small, this extra tension combined 
with the bending stresses sometimes strains the rope 
beyond the elastic limit of the iron. This soon causes 
the wires to crack and rapidly reduces the ultimate 
breaking strength of the rope. 

When the distance to be covered exceeds the 
length of an average span, one of the two following 
systems is employed: First, a single loop of the re- 
quired wire supported at the necessary intervals by 
idlers is used. These supporting sheaves are spaced 
far enough apart to give the required tension at the 
end sheaves. The second system has one loop of rope 
passing over a driving and driven sheave only, as in 
our above example, no idlers or guide pulleys being 
employed; the driven sheave being attached directly 
to a driving sheave for a second span, and so on. 
This process may be continued up to two miles or 
more. The intermediate sheaves are often double 
grooved and are of a uniform size throughout the 
system. 

Where a single loop of wire is used for a complete 
long space, and supporting pulleys or idlers are em- 
ployed, the system is more liable to give trouble than 
where the shorter loops and no idlers are used. 

In some instances it is preferable to install an 
idler in the middle of a span rather than shorten the 
span. In such cases it is usually required to decrease 
the sag and hence a heavier rope is necessary. 
Tighteners are sometimes used to increase the 
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tension on short spans, but in general they are not to 
be recommended. It is much better to use a heavier 
rope or possibly a belt. 

After a new rope has run for a short time the 
initial stretch increases the length such that it must 
be drawn up again to the “at rest” tension and re- 
spliced. This should not be necessary more than once, 
however, and additional future stretching should be 
carefully looked into, as it is a sign that something is 
wrong. Probably too-much tension is being put on 
the rope and a heavier one should be substituted. 

In the long, single loop system some method of 
taking up the stretch may be necessary. There are 

TABLE 
Standard Iron and Steel Hoisting Ropes, John A. Roebling’s 
Sons Company 
WirE Ropes OF 19 WIRES TO THE SPRAND 
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several devices for taking up the slack without re- 
splicing. They usually have the driving sheave 
mounted on a frame which can be taken up like an 
ordinary motor belt tightener. 

The accompanying tables of rope data are pub- 
lished by the John A. Roebling’s Sons Co. With their 
aid the design of a rope transmission system may be 
readily made as illustrated herein, although for the 
usual cases to be met the above company have worked 
out and published a series of tables giving the horse- 
power, diameter of rope, diameter of sheaves, and 
revolutions per minute of sheaves for spans of 100 ft. 
up to 350 ft. 

The Hallidie-Painter Co. of San Francisco, repre- 
senting Cheschen & Sons Rope Co. of St. Louis, Mo., 


[ Vol. XXIV—No. 14 


point out the importance of liberal design in rope 
transmission, and lay especial stress upon the speed 
of the rope, their experience and observation having 
been that nearly every transmission that has proven a 
failure has been because the speed was too high. 
Their best results on small sheaves have been obtained 
by running the rope at 1200 to 1600 ft. per minute. 
Especial attention should be given the sheaves and 
their supports; to see that the wheels are set true on 
the shaft, and are bored true; to see that the shafts 
are parallel, and that the wheels are exactly in line. 

Rope transmission is sometimes used for driving 
an electric generator from a counter shaft or engine. 
In this case the span is so short that an artificial tight- 
ener must be used. It is also necessary to use several 
ropes side by side or to use several turns of a con- 
tinuous rope. The last turn usually feeds onto an idle 
pulley and hence across the various ropes to the be- 
ginning side of the driving sheave. This idle pulley 
is mounted on a movable frame and to the frame is 
attached a rope running over a pulley and vertically 
down to a weight. This weight serves to keep a con- 
stant tension on the system of ropes. Great care must 
be taken in such installations to see that the sheaves 
are all of the same size, else one section of the rope 
will be overstrained. 

The application of rope transmission is not very 
general at the present time owing to the presence of 
electric transmission. It might, however, be consid- 
ered where the amount of power to be transmitted is 
small and the distance not great enough to warrant the 
purchase of a generator and motor in addition to the 
line. But where electric power is available it is far 
preferable. 


CALCULATION OF STEAM ENGINEERING 
TESTS. 


The Slide Rule. 


Probably the most important instrument in all 
engineering calculations is the slide rule. Its use 
among engineers has become almost universal, and al- 
though the principle upon which its operation is based 
are those of the so-called higher mathematics, yet 
these principles are so ingeniously utilized that the 
slide rule, once understood, is amazingly simple. 
In taking up this subject with the intention of giving 
such an explanation of the instruments and apparatus 
that the non-technical man may readily follow the 
line of thought, we have purposely prefaced the study 
of the slide rule with the foregoing statement; in fact, 
we can assure the reader that although he shall be led 
into the mysteries of logarithms, algebra, and perhaps 
even trigonometry, he shall be left safe in his old 
haunts of the multiplication table, and fraction world, 
but with an added possession whose usefulness, as 
well as whose simplicity, will keep it ever afterward 
in his power. 

The slide rule is primarily an instrument for 
mechanically performing the operations of multipli- 
cation, division, involution (the raising of numbers to 
higher powers as squaring or cubing) and evolution 
(the extraction of the roots of numbers as square roots, 
cube roots, etc.).. Any one of these four processes may 
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be done accurately enough for almost all practical 
purposes, and the probability of error is much less 
than in the older, laborious methods of calculation. 
In addition to this exactness, the rapidity with which 
successive multiplications, for instance, may be per- 
formed is remarkable. 

The slide rule is based primarily upon logarithms 
and so we will face them first. 

When you see the statement that 100 is the square 
of 10, or 1000 is the cube of 10, you know that 10 is 
multiplied by itself once, or, as is said, is squared to 
equal 100, and is cubed to equal 1000. 


Thus 10x 10 = 100, and 
10 X 10 X 10 = I000. 
You have seen these written also 10° 100 and 
10° = 1000; and continuing 10'= 10,000, and so on. 


The little number above and to the right of the 1o in 
these examples is the logarithm of the quantity on the 
right of the equality sign. Thus, the logarithm of 
100 is 2; of 1000 is 3; of 10,000 is 4; arid so on in- 
definitely. (It may be noted that the logarithm is 
equal numerically to the number of zeros in the 
number.) 

Now, suppose it were required to multiply 100 by 
1000, You will see instantly that the answer is 100,000, 
or it may be written 10°. If we express this operation 
as follows, 10° x 10'= 10°, it will quickly become ap- 
parent that the whole operation may be accomplished 
by simply adding the logarithms, or 2-+ 3=—5, and 
placing the logarithm, 5, at the upper right of the 10 
for the answer. 

We thus have the general rule: to multiply num- 
bers together, add their respective logarithms; the 
resulting sum is the logarithm of the product of the 
numbers. 

The slide rule‘is a simple mechanism for adding 
together the logarithms of numbers. 

Conversely now it is evident that to divide one 
number by another we have but to subtract their 
respective logarithms, the difference being the loga- 
rithm of their quotient. Thus, 10,000 — 1000 = 10, or 
10 —10 — 10; 4—3=I. 


100 X L000 


10 may be solved by 


Hence a fraction like 


saying 2+ 3—1-= 4, or 10'= 10,000. 


Now ask yourself the question, What is the loga- 
rithm of 30? Since the logarithm of 100 is 2, and of 
10 is (1), it is evident that the logarithm of 30 will be 
(1) and some fraction —it is somewhere between (1) 
and 2. 

If we were to plot a curve with the numbers 0, 1, 
10, 100, ete., on the horizontal as abscissae, and the 
logarithms 0, I, 2, 3, 4, etce., vertically as ordinates, the 
values of the logarithms might be read off for numbers 
along the horizontal between 10 and 100, as, for in- 
stance, 30. 

These values can be computed mathematically, 
however, and such computations have been made. 
They constitute the elaborate tables which are to be 
found in text books on mathematics or surveying. 

Thus, the values of the logarithms of numbers 
between (1) and 10 are: 
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Log. 1= 0.00000 Log. 6= .77815 
I= 3010 - ‘a= Sea 
3 ATT “  8= .90309 
4= .60206 * $=. 94 
5= .69897 * 10 = 1.0000 


The subdivisions between the above numbers 
have, of course, been worked out to the smallest frac- 
tions, but these values as given will suffice for our 
present requirements. 

We are now ready to lay out our slide rule. 

Draw a line to inches in length and from the left 
hand end as o. mark and letter off the distances in 
inches corresponding to the first two figures of the 
logarithms given above. Thus, a= 0. inches, b = 3.0 
4.7 inches, d 
8.4 inches, h 
10.0 inches. 


inches, ¢ 6.0 inches, e = 6.9 inches, 


f= 7.7 inches, g 9.0 inches, i= 9.5 
inches, j 

Our seale will then appear as in Fig. 1. 
of putting down the actual values of the logarithms 
the actual numbers—for which the distances from (a), 
as logarithms, stand—are used. 


Instead 


4 
a 


os 





QA 


Now, suppose we wish to find the product of 2 x 3. 
It is merely necessary to add the distances (a b) and 
(a c) along a straight line, and then measure off the 
sum on the seale from, (a). It will be found to equal 
a f or to have the value 6. 

If another scale exactly like the one we are using 
had been available, the (a) of this scale could have 
been placed opposite the (b) of the original scale and 
then the mark f on the original scale could have been 
read off directly as opposite to (c) of the second scale 
as shown in Fig, 2. 


Vv a € F g 
{ / aj 35 4 £67 
pot ett 
fg Pa 3 4 3S > 789/10 
| c . 
| @ b c Aefghtys 
Fig. 2 


In this last example we have represented the two 
essential parts of the Mannheim slide rule. The origi- 
nal scale is the rule proper while the second scale is 
the slide, these two scales corresponding to the two 
lower scales of the Mannheim rule. 


(To be continued.) 


FORMULA FOR TOTAL HEAT OF SATURATED 
STEAM. 

Values of the total heat of saturated steam, as 
given in the new steam tables of Marks and Davis, 
agree closely with the following formula derived from 
the tabular figures by Robert H. Smith: H 1826 
+ t [1,250,000 -- (1620 t)], in which H is the 
total heat above 32° IF. in British thermal units, and t 
is the temperature in Fahrenheit degrees. Between 
70 and 500° I*. the difference between the figures of 
the table and those computed by the formula does not 
exceed 0.9 B.'T. U. Between 100° and 450° the differ- 
ence does not exceed 0.4 B. T.U 
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The steam engineers of the Pacific Coast have 
long felt the need of a publication in which they could 
discuss questions of local interest. 


Our Steam Some of these problems are so new 
Department that none but Western engineers 


have had the experience to intelli- 
gently answer them, and others are so old and have 
been answered so often that we are likely to forget 
that the younger men must also learn them. To sup- 
ply this demand alternate issues of the Journal of 
Electricity, Power and Gas now contain a power plant 
department under the caption “Steam.” 

A glance through our files for the past fifteen 
years shows that this is no new departure. In our 
back numbers are to be found many articles on all the 
various phases of power plant economics written by 
men that are now at the head of the profession. Our 
present intention is to replace these occasional papers 
by a regular series of practical articles. 

Foremost among the new subjects to be treated is 
that of how best to burn the fuel oil with which the 
West has been so bountifully blessed. Elsewhere in 
this issue Mr. R. F. Chevalier tells of its source and its 
physical properties and in future numbers will detail 
the methods of burning it under boilers. Of the sub- 
jects perennially new are of those of the slide rule, the 
indicator and other instruments for determining steam 
engine efficiency, which are being simply explained by 
Mr. J. G. De Remer. Supplementing these are descrip- 
tions of new steam installations in both isolated and 
central stations and timely comment upon new mat- 
ters that may come up in the great field of steam 
engineering. 





As electric transmission of power has proven more 
efficient for long distances than rope transmission, so 
is the undamped wave becoming 
Undamped recognized as a better means of 
Waves transmitting wireless signals than 
the damped wave. The term 
“damped” has no reference to moisture, referring only 
to retarded motion, which, by the way, is sometimes 
the physical effect of wetness. A damped wave is one 
whose vibration is quickly lessened or checked, while 
the undamped variety does not die out so quickly. 
The same phenomena is seen in a magnetic compass 
or in an electric meter, in some of which the needle 
quickly comes to rest, the damped, and in others in 
which the needle vibrates for some time before be- 
coming stationary, the undamped. This distinction is 
necessary for a proper understanding of Mr. C. F. 
Elwell’s article on the Poulsen wireless system. 

The first methods of producing wireless waves, 
such as the Marconi, depended upon the agitation 
produced in the ether by an electric spark. The dis- 
turbance gradually decreases in amplitude as it travels 
from the source, much as do the waves made by drop- 
ping a stone in water. On the other hand, the waves 
made by a vibrating electric arc, such as the Duddell 
or Poulsen, are continuous, the oscillations being sus- 
tained or reinforced by rapid repetition. It is to this 
peculiar characteristic that are due many of the su- 
perior results obtained with this system of wireless 
telegraphy and telephony as compared to the better- 
known spark systems. 
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PERSONALS. 

Cc. A. Coffin, president of the General Electric ‘Company, 
is in California. 

F. B. Gleason, manager of the San Francisco office of the 
Western Electric Company, left for the East this week. 

E. J. Marshall of Los Angeles, who is interested in the 
Home Telephone Company, arrived in San Francisco during 
the past week. 

John B. Miller, president of the Southern California Edi- 
son Company of Los Angeles, is making an automobile tour 
through Europe. 

E. J. Dwyer, manager of the Holabird Electric Company, 
of Seattle, spent the past week in San Francisco, visiting the 
Holabird-Reyno!ds Company, 

W. B. Southwick, manager of the United Wireless Tele- 
graph Company office in Seattle, Wash., arrived in San Fran- 
cisco during the past week. 

W. S. manager of the Allis-Chal- 
mers Company, has just returned to his San Francisco office, 
after visiting in Los Angeles. 


Heger, Pacific Coast 


George E. Hanscom, who is connected with the wireless 
telegraph service of the United States Navy and has in- 
stalled a number of wireless plants on the Coast, was a 
recent San Francisco visitor. 

M. C. Miller, assistant to the president of the Allis-Chal- 
mers Company, who has spent the past two months on the 
Coast, left San Francisco last week for Milwaukee, Wis., and 
will visit points in Texas en route. 

Frank J. Campbell of 
dent of the Nevada-California Electric Power Company, was 
taken ill recent with pneumonia, while preparing to leave 
for Goldfield, and died within a week. 


Denver, who was elected presi- 


F. X. Cleary has been appointed advertising manager of 
the Western Electric Company. Mr. Cleary has been with 
the Western Electric Company for about twenty years and 
has held important -positions connected with the execution 
of sales campaigns for the company. 

Frank E. Corwin, Pacific Coast manager for the Bryant 
and Perkins electric companies, has been seriously ill at his 
home, 1822 San Antonio avenue, Alameda, California, but is 
now believed to be on the road to rapid recovery. He will 
take a leave of absence and recuperate in the mountains. 

W. P. Hammon, who is at the head of the California- 
Nevada Power Company and cther large electrical enterprises, 
has returned from a trip to Boston and other Eastern finan- 
cial centers. Mr. Hammon has been instrumental in bring- 
‘apital into California 
gold-dredging companies. 


ing at least ten millions of Eastern 
for investment in electrical and 

Henri Milon, engineer of posts and telegraphs, of France, 
and Albert Thomas, chief engineer of the French Telephone 
Company, of Paris, have spent a week in inspecting the tele- 
phone systems in San Francisco. They previously visited a 
number of the large cities of this country on a mission from 
the French government, in order to study American methods 

W. C. Bryant, of the Bryant Electric Company, and E. K. 
-atton, who is Western manager of the Perkins Electric 
Switch Company, as well as of the above named corporation, 
are visiting their San Francisco office. H. E, Sanderson has 
arrived from Chicago and will take charge of the local office 
while F. E. Corwin, who has been ill for several months, 
makes an extensive trip for his health. 

Wynn Meredith, Pacific Coast manager for Sanderson & 
Porter, will leave next week for Victoria, B. C., on business 
connected with the British Columbia Electric Railway Com- 
pany’s new hydro-electric installation on the Jordan River. 
During his absence of several weeks Mr. Meredith will visit 
Aberdeen, Wash., where his firm has purchased the electric 
railway lighting plant and is planning large extensions. 
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A JOKER. 

The amendments to Articles 24, 25, 37, 39, 42, of the 
constitution of the A. I. E. E. should be looked over very 
carefully before marking out the word negative on the ballot, 
for in doing so you are giving the board of directors the 
authority to appoint the secretary, on whom we especially 
of the Pacific Coast so much depend. 

Under the present articles you have a voice in choosing 
the man who you think will best serve the interests of the 
members, and if the incumbént does not come up to the 
standard of efficiency you think he should, you at least have 
a voice in choosing some one who you think will. Mr. Mem- 
ber, you are paying for the band. Do you wish to delegate 
the choosing of the program to somebody else whose taste 
may not coinside with yours, by erasing the word negative 
from the ballot? M. C, LORD. 


TRADE NOTES. 

The Gould Storage Battery Company report through their 
San Francisco office that they have contracted to supply a 
1000 kw.-hour stcrage battery equipment to the Oakland, Cal, 
plant of the Pacific Gas & Electric Company. 


On April 1, 1910, the San Francisco office of The Elec- 
tric Storage Battery Company will be removed from the 
Crocker building to the offices of Pierson, Roeding & Co, 
403-415 Monadnock building. The Exide Battery Depot, under 
the management of Pierson, Roeding & Co., will continue at 
590 Howard street, as heretofore. 


The Aberdeen Lumber & Shingle Company, Aberdeen, 
Wash., is installing electric drive in part of its mill. The 
necessary machinery has been purchased of Allis-Chalmers 
Company, and includes one 115 k. w 
cycle, 900 r. p. 


., 480-volt, 3-phase, 60- 
m. belted alternator, one 6% k. w. 120-volt 
exciter, two 50 h. p. induction motors and a 
switchboard. 


squirrel-cage 


The Dean Electric Company announces that after April Ist 
the San Francisco office will be located at 156 Second street, 
Jackson Building. In the new location they will have four or 
five times the space that they now occupy and will have one 
of the most complete and accessible stock-rooms, with offices, 
to be found on the Pacific Coast. The steady growth of this 
branch has crowded them out of their present headquarters 
and in the future they will have ample space to carry the 
stock that is necessary for the Pacific Coast territory’s needs. 


The Pelton Water Wheel Company report that the two 
double Pelton-Francis turbines being built in their San Fran 
cisco shops for the municipal plant at Eugene, Oregon, are 
nearing completion. Two units comprise this contract, each 
turbine being of the double spiral, inward flow reaction type 
Pelton-Francis design. Each runner comprising the unit is 
separately encased in a spiral housing, but with a central 
discharge elbow. Under 45 fit. effective head, each turbine 
develops 1200 h.p. and is direct connected to a 2300-volt, 60- 
cycle, 3-phase, 360 r.p.m. generator. Two 8-in, diameter wooden 
stave pipe lines supply water to the turbines, the length of the 
pipes being about 120 ft. All gate regulating mechanism is 
situated outside of che turbine casings and a special oil pres- 
sure piston type Pelton governor regulates each machine 
when operating cither singly or in parallel. The Pelton 
governors are equipped with independent oil pumping systems 
and provided with anti-runaway mechanism, auxiliary and 
independent hand control. Spiral Pelton-Francis turbines are 
also being built for pressures up to 420 ft. head; the last one 
to be built being a 1200 h.p. turbine for this pressure, re- 
volving at 600 r.p.m. The New York works of the Pelton 
Company also report the sale of several large Pelton-Francis 
turbine units intended for the power plants now being erected 
in Minnesota, Vermont and South Carolina. 
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INDUSTRIAL 


GENERAL ELECTRIC FAN MOTORS. 

The 1910° designs of the General Electric fan motors, 
although substantially the same in external appearance as 
those of 1909, possess a number of refinements in both the 
mechanical and electrical designs which contribute greatly to 
their attractiveness, convenience and reliability. Additions 
have been made which render this one of the most complete 
lines of fan motors for a. c. and d. c. circuits on the market. 
It comprises 8-in. desk, bracket and telephone booth; 12-in. 
6-blade residence; 12-in. and 16-in. standard desk and bracket; 
12-in. and 16-in. oscillating desk and bracket, and ceiling and 
column fan motors. 

The G. E. 8-in. desk, bracket and telephone booth fan 
motors have many superior qualities. Since the frame and 
base are made from drawn brass, the weight is very much 
reduced and a smooth exterior surface is obtained to which a 


12-inch D. C. Desk Type Fan 
Motor. 


Ornamental 


lustrous black copper oxide finish is applied. The motor is 
practically noiseless, but a highly efficient air delivery is 
possible because of the employment of the propeller type of 
blade. The energy required is less than for an eight candle- 
power incandescent lamp. It will be found particularly well 
suited to residence and small office use. 

Twelve-inch 6-blade residence fan motors are designed 
for use in residences, hospitals and places where the hum. 
ming sound produced by 4-blade fans operated at speeds neces. 
sary to produce a sufficient circulation of air, is objectionable. 

Residence fan motors are only furnished in the 12-in. 
size and for alternating current circuits. With the exception 
of being wound for lower speeds and equipped with six blades, 
the motors are identical with the standard 4-blade type. 

General Electric oscillating fan motors have approxi- 
mately the same general characteristics as desk motors of 
similar rating. The oscillating mechanism is of the positive 
type and so designed that it does not interfere with the swivel 
and trunnion adjustment features, or the change from desk 
to bracket type and vice versa. The additional power re- 
quired to operate the oscillating device is very slight, being 


Type Ceiling 


from 3 to 5 watts. A knob on the spindle permits the oscil- 
lating mechanism to be instantly thrown in and out of action 
while the motor is running, The motors can be installed in 
any position and will oscillate satisfactorily at any one of 
the three speeds at which the motor can be operated, whereas 
wind-operated motors are suitable for desk or shelf use only 
and will oscillate at high speed only. 

At full speed the motors will make approximately six 
complete oscillations per minute. This rate is considered to 
be most efficient and best suited to the general conditions. 
The speed of oscillation is uniform and positive throughout 
the entire range. 

A marked improvement has been made in the method of 
adapting the General Electric Company’s fan motors for either 
desk or bracket use. The body is mounted in a yoke hinged 
to the base, and can be quickly adjusted for either desk or 


8-inch Fan Motor. 


Fan Motor. 


bracket use without the use of any additional parts, it being 
simply necessary to loosen a screw in the base to allow the 
vertical adjustment of the motor to either position. 

The swivel and trunnion adjustment permits a quick 
change in either a horizontal or vertical direction to suit the 
varying heights at which the motors may be placed. The 
motor body is so pivoted in its yoke that it does not become 
overbalanced when placed in other than a horizontal position. 

In developing the present model a. c. and d. c. ceiling and 
column fan motors the General Electric Company’s aim has 
been to produce a motor of individual design. While the 
entire line presents an unusually attractive appearance, the 
ornamental motors are particularly distinctive. No attempt 
has been made to employ the conventional embossed thin 
sheet metal casing to cover up a rough motor. The orna- 
mental features employed are embodied in a finished cast 
metal frame and are dignified and rich, 

Great care has been taken in the refinement of the elec- 
trical and mechanical design, and the motors are unexcelled 
for efficiency, air delivery and freedom from noise. Only a 
subdued sound produced by the blade cutting through the air 
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12-inch A, C, Desk Type Oscillating Fan Motor, 


can be heard when the motors are running at full speed. 
General Electric motors are designed for all standard voltages 
and frequencies. 


A NEW OIL AND TRANSFORMER DRYING DEVICE. 

Experience has demonstrated that it is practically impos- 
sible to prevent moisture from being deposited in transform- 
ers during transportation or storage, as condensation takes 
place on the surface of the oil and metallic surfaces when- 
ever these are cooler than the surrounding air. It is of the 
utmost importance therefore that adequate means be pro- 
vided for drying out the transformer and oil. 

The device shown diagrammatically in the cut, designed 
for this purpose, is manufactured by the General Electric 
Company, and consists.of a hot air furnace, positive pressure 
blower, dust collector, driving motor, and necessary piping, 
pulleys and belt. Hot air, free from dust, is forced into the 
transformer through the oil valve in the base of the tank. 


Stand Jank 
Sipe 





Mot Ar 
4arrace 
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which can be easily accomplished by tapping the pipe be- 
tween the blower and the furnace. Standard three-inch 
wrought-iron piping is used throughout, but as it is proecur- 
able almost anywhere, only the connection between the 
blower and the furnace is furnished by the manufacturers. 
If the connections between the furnace and the transformer 
tank are of appreciable length it is advisable to cover them 
with heat insulating materials to prevent the loss of heat. 

The positive pressure blower has a normal capacity of 
300 cubic feet of free air per minute delivered at a pressure 
of six pounds per square inch, is designed for a speed of 600 
revolutions per minute, and requires fifteen horsepower to 
drive it when delivering normal outpui. 

The dust collector or air filter consists of a perforated 
sheet metal pipe four and one-half inches in diameter, con- 
nected to the blower with a suitable eibow and forms the 
point of entrance of the air to the blower. Cheese cloth 
should be tied around the pipe so that the air in entering the 
blower may pass through it and the dust be retained in its 
meshes. 

Any available power, as a steam engine, gas motor, elec- 
tric motor, .etc., will drive the blower satisfactorily. 

The piping between the furnace and oil tank is extended 
above the oil level to prevent flooding the furnace with oil if 
the valve in the base of the tank is not closed when the 
blower is stopped. 

The method of its operation is as follows: After the fire 
has been started in the furnace the fan should be put into 
operation. The air is drawn through the dust collector which 
frees it from all impurities and is then heated in the furnace 
to approximately 100 degrees centigrade. The hot air being 
forced through the transformer and oil at a pressure of six 
pounds per square inch, absorbs all the moisture and raises 
the di-electric strength of both the oil and windings to its 
original value. No hard and fast rule can be given as to 
the time actually required for thoroughly drying out the 
transformer, but it is believed for ordinary cases of moisture, 
that a ten-hour run alter maximum temperature is attained, 
will be sufficient. Break-down tests should be made from 


time to time on samples of the oil taken from the trans- 
former and the drying continued until the oil is able to with- 
stand a puncturing test, the value of which is prescribed by 
the transformer manufacturer. 


NEW CATALOGUES. 
Chain Belt Company of Milwaukee, Wis., in catalogue No. 
39, present illustrations and descriptions of their chain belt 








concrete mixer: 










Smith, Emery & Co., 651 
have issued a neat pamphlet telling of their facilities for 


Howard street, San Francisco, 











inspecting iron, steel and cement, both in the East and in 
the West. 






The Western Electric Company has ready for distribu- 





































New Oil and Tsansformer Drying Device. 


The hot air furnace contains a three-inch wrought-iron 
coil suitably supported inside a sheet iron casing, the whole 
being mounted on a cast-iron base. The furnace is designed 
in a manner similar to a self-feeding stove, two doors being 
provided, one at the top of the furnace for the admission of 
fuel, and one at the bottom for removing the ashes and also 
regulating the draft. Wood and charcoal have proved in 
actual experience to produce very satisfactory results as fuel, 
but hard coal may also be used if forced draft is provided, 





tion Bulletin No. 1110, describing its new types of telephone 
and signal apparatus for mines. The bulletin takes up the 
development of the Western Electric mine telephones and 
describes completely features of construction and operation 
of its two new types of sets—No. 536-E, a metal set, and No. 
337-E, a wood set. 


“The Weinland Quick Repair Head” is the title of a 
little booklet recently published by the Lagonda Manufac- 
turing Company, of Springfield, Ohio. This booklet is 
devoted mainly to a discussion of the merits of the new 
Weinland Head, which they have recently brought out, and 
shows how the head can be quickly taken apart and new 
sharp cutter wheels installed. This catalogue, which is 
gotten up in pocket size, also gives a brief description of the 
various other appliances built by the Lagonda Manufactur- 
ing Company. 
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APPROVED ELECTRICAL DEVICES 


CABINETS. 
“L. B. E. Co.” Steel Cabinets for panelboards, cutouts, 
and switches. Approved February 9, 1910. Manufactured by 
Leonard-Bundy Electric Co., Cleveland, Ohio. 


CUTOUT BASES, PLUG FUSE. 

“Diamond H.” “O. K.’’ Fuse Block Cover. A _ porcelain 
cover for Edison plug fuse, branch cutout bases, with steel 
face plate and seals for preventing use of or tampering with 
branch circuits by unauthorized persons. Approved Feb. 11, 
1910. Formerly manufactured by Price-McKinlock Co. Manu- 
factured by 
Hart Manufacturing Company, 103 Allyn St., Hartford, Conn. 


FIXTURES. 

“Taussig,” or “R. & H. Co.” Show and Wall Case Re- 
Cat. Nos. 01, 1, 3 and 4. Metal troughs fitted with 
candelabra or standard Edison base 
tubes attached to or channels concealed 

Approved February 9, 1910. Manufac- 


flectors. 

approved sockets. for 

lamps. Wiring in 

by reflector 

tured by 

Reflector & Hardware Specialty Mfg. Co., 721 
Chicago, III. 


bodies. 


Fulton St., 


Standard Electric and Combination Fixtures. Approved 


Feb. 14, 1910. Manufactured by 
Reading Hardware Company, 617 Market St., Philadelphia, Pa. 


GROUND CLAMPS. 


“Diamond H.” “O. K.”’ Ground Clamp. A copper band 


with lug for soldered connection and screws for tightening. * 


In sizes % inch to 3 inches. Approved Feb. 11, 1910. Form- 
erly manufactured by Price-McKinlock Co. Manufactured by 
Hart Manufacturing Co., 103 Allyn St., Hartford, Conn. 


MISCELLANEOUS. 

“Diamond H” Meter Connection Blocks, not over 30 A., 
125 V. Special porcelain cutout bases, with metal enclosing 
case; designed for preventing theft of current and to facili- 
tate the inspection and test of service meters. Type A, 
with single piece enclosing case. Type E, with two piece 
enclosing case and with double pole indicating snap switch 
for use as service entrance switch. The enclosing cases of 
these devices are not considered as the equivalent of a 
cabinet for enclosing service entrance switches, when such 
cabinets are required. Approved Feb. 11, 1910. Formerly 
manufactured by Price-McKinlock Co. Manufactured by 

Hart Manufacturing Co., 103 Allyn St., Hartford, Conn. 


Tungsten “Life Saver.” Cat. Nos. 5, 8, 11 and 14. A 
fixture hanger composed of a helically coiled spring arranged 
between end supports and designed to the lamps in 
the fixture from vibration. Enclosed terminal plates at either 
end of the device afford a means for attaching supply and 
fixture wires. Approved Feb. 8, 1910. Manufactured by 

American Arc Lamp Co., Kalamazoo, Mich. 


save 


“Type A” Mercury Arce Rectifiers 125, 250 volts A. C. for 
30 or 50 amperes D. C. Type “AA,” Automatic and Type 
“AN” Non-automatic 30 amperes D. C. for general battery 
charging; and Type “AT” Non-automatic 30 and 50 ampere 
styles for telephone battery charging. Approved Feb. 9, 
191¢@. Manufactured by 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 


Baseplate. This device is a pressed steel base for use 
on lath and plaster walls and ceilings in mounting surface 
snap switches, receptacles or other suitable fittings, and 
with a special fixture plate may be used as a support for 
electric fixtures. Approved Feb. 9, 1910. Manufactured by 

Monroe Electrical Mfg. Co., Monroe, Mich. 


RECEPTACLES, STANDARD. 

“Bryant.” Key and Pull (50 C. P. 250 V.) and Keyless 
(8 A. 250 V.) Wall Sockets, Brass Shell (slotted or closed 
bases). Key, Cat. Nos. 9184, 60018, ‘“‘New Wrinkle” 66609, 
68136, 68139, Angle Base 50753, and “New Wrinkle” 68224. 
Keyless, Cat. Nos. 9185, 50717, 60019, 60020, “New Wrinkle” 
66610, 68137, 68140, Ang’e Base 50755 and “New Wrinkle” 
68225. Pull, “New Wrinkle” Cat. Nos. 66611, 68128, 68138, 
and Angle Base 68236. Also all of the above types with 
shadeholders attached; key types with composition or in- 
sulated @etal key. Brass sub-bases, Cat. Nos. 374 and 377, 
for use with Cat. Nos. 68128, €8139 and 68140. Approved 
Feb. 11, 1910. Manufactured by 
Bryant Electric Company, Bridgeport, Conn. 


RECEPTACLES, WEATHERPROOF. 

“T,. E. M. Co.” 3 A. 250 V. Cat. No. 977. Approved for 
use only when installed where exposed to rainfall, Feb. 7, 
1910. Manufactured by 

Trumbull Electric Mfg. Co., Plainville, Conn. 


SOCKETS, STANDARD. 

“Bryant” Brass Shell Sockets. Key, Cat. Nos. 1317, 1318, 
9386, 43399, 50760, 99386. ‘“‘Security Snap,’ 44147, 44148, 
44151, 44914. “New Wrinkle,’ 59480, 59481, 59484 and 59486. 
Keyless, Cat. Nos. 1319, 1320, 9392, 43390, 50768, 99392. “Se- 
curity Snap,” 44149, 44150, 44152, 44815. “New Wrinkle,” 
59482, 59483, 59485 and 59487. Pull, Cat. Nos. 65250-65252 
inclusive. Klectrolier Sockets for fixture use only 
Cat. Noss. 50766, 662837 and Twin Sockets 46750-46752 
inclusive. Also above types with shadeholders attached; 
key types with composition or insulated metal Ap- 
proved Feb. 9, 1910. Manufactured by 

Bryant Electric Company, Bridgeport, Conn. 


key. 


SOCKETS, WEATHERPROOF. 

“A. E. G. Co.” Pendant Porcelain Socket, Cat. No. 878, 
3 A. 250 V. For use in outside festoon wiring, either with 
or without hanger. Approved Feb. 7, 1910. Manufactured by 
Atlantic Electric Goods Co., 3 West 29th St., New York, N. Y. 


SWITCHES, AUTOMATIC. 


“Diamond H”’” Remote Control Switches. Type D-2, 
25-200 A., 250 V., D. C.; 440 V., A. C. 1, 2, and 3-uole. Types 
D-3 and D-4, 25 A., 250 V. D. C. or A. C. 2-pole and 3-pole. 
This device consists of a toggle mechanism operating lam- 
inated copper switch blades by means of solenoids. The 
control circuits to the solenoids to be wired throughout as 
Type D-2 is supplied with or 
without a special iron case. Types D-3 and D-4 are intended 
for use in wall boxes and are to be mounted directly on the 
panelboard. Approved Feb. 11, 1910. Formerly manufactured 
by Price-McKinlock Co. Manufactured by 


Hart Manufacturing Co., 103 Allyn St., Hartford, Conn. 


for low potential systems. 


SWITCH BOXES. 

Cast Iron Switch Boxes for with flexible tubing. 
Single, double, three and four-gang, in both shallow and 
deep types. Approved Feb. 9. 1910. Manufactured by 
Graves Switch Box Company, 2190 Stearns Road, S. E. Cleve- 

land, Ohio. 


use 


SWITCHES, SURFACE SNAP. 

Single Pole and three-way; smaller 
3 A., 250 V. Larger size, 10 A., 125 V; 5 A., 250 V. 
lier and four-point; smaller size 3 A., 125 V.; 1 A. 250 V. 
Larger size, 5 A., 125 V.; 2 A., 250 V. Double Pole; 5, 10, 
20 and 30 A., 250 V. Approved Feb. 9, 1910. Manufactured by 
Hart & Hegeman Mfg. Co., 342 Capitol Ave., Hartford, Conn. 


125 V.; 
Electro- 


size 5 A, 
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NEWS NOTES 


FINANCIAL. 

BELLINGHAM, WASH.—The City Council has passed an 
crdinance providing for the issuance of $14,000 worth of water 
bonds. 

TACOMA, WASH.—The 
been authorized 
Bowie & 


Public 


into a 


Works 
contract 
Love for the purchase and delivery of 45,000 


Commissioner of 


has and directed to enter 
with 


peunds of copper wire. 
CONDON, ORE.—An 
City of will be legal 
coming election to be held April 11, 1910, for the purpose of 
city to new 


amendment to the charter of the 


Condon submitted to the voters at a 


enabling the issue bonds to the amount of 
$25,000 for the purpose of completing and repairing the water 
plant. A 


pipe to take the place of the old wooden mains and other 


new dam must be built at Hay Creek, a new iron 
needed repairs. 


INCORPORATIONS. 

CASTLE ROCK, WASH.—Home Telephone Company has 
been incorporated for $3,000, by T. C. Campbell. 

LIVINGSTON, MONT.—The State Telephone & Telegraph 
Company has been incorporated for $500,000 by John Stead- 
man, 

ILWACO, WASH.—The North Shore Light & Power 
Company has been incorporated for $25,000 by F. M. EHidson 
et al. 

NORTH YAKIMA, WASH.—-The Water & 
Power Company has been incorporated for $1,560, by H. R. 
Linse et al. 


Englewood 


OCEANSIDE, CAL.—The 
with a capital of $25,000. 
Broderik and Joe Benesch. 


Otay Valley Water Company, 
The directors are W. S. and A. E. 


SEATTLE, WASH.—The Behlin Power Company, capital 
$500.000, has incorporated by R. C, Burtrand, F. L. 
Forbes, James H. Henley and W. H. Bruckart. 


ELLENSBURG, WASH.—The Ellensburg Oil and 
Company, with a capital stock of $1,000,000, has been incor- 
porated by J. N. Faust, P. 


been 


Gas 


H. Ross and F. Craig. 

SFATTLE, WASH.—The Nespelem Falls Power Company 
has been incorporated, with a capital of $50,000, by James B. 
Callaban, Wm. Kingsley and John Arthur, New York block. 


ROSEBURG, ORE.—-Roseburg Oil & Company, 
principal office Roseburg. The capital stock is $10,000; has 
been incorporated by F. Dillard, G. Harmon and J. Goodman. 


TACOMA, WASH.—The Thomas Gas Light & Power Com- 
pany has been incorporated. with a canital of $2.000.000, by 
F. A. Schnable. R. Thomas, W. J. Schmall, A. M. 
D. D. Schneider. 


Gas 


Holton and 


PORTLAND, ORF.—Pacifie Coast Battery Company, prin- 


cipal place of business Portland. Ore., 
$300,000, has been incorporated by C. 


and H. W. Darby. 


LOS ANGELES. CAL.—Buying and selling of water is 
the purpose for which the Oil Fields Water Supply Company 
has been organized at Santa Barbara, with $20,000 capital, 
by L. C. Man and associates of Santa Maria. 


with a capital of 


Revercomb, A. Sweek 


VOLLMER, IDA.—Plans are under way for the organiza- 
tion of the Craig Mountain Light & Power Company, with a 
capital of $50,000, by W. J. Ramey et al., of this place. The 
proposed company has a power site on Lawyer’s Canyon. 


TRANSMISSION. 
REPUBLIC, WASH.—The North Washington 
Company has announced its intention of bringing its power 
mill, the 


Power 


The mines, the new 
public lighting and power service will be served. 


line into the Republic camp. 


WASHOUGAL, WASH.—The officials of the North Bank 
Railroad have decided to organize a company to be 
as the Clarke County Development Company, with the object 
of completing the big power plant on the Washougal River. 


known 


SACRAMENTO, CAL.—The McGillivray Construction 
Company was recently awarded the contract for the erection 
Kighth and R 


Western Power Company. The station is to be constructed of 


of a sub-station at streets for the Great 


reinforced concrete and be two stories high. 


MODESTO, CAL.—The LaGrange Water & 
pany has completed wiring and distributing ‘lights in Modesto. 
Mr. C. H. Noack is superintendent of the Modesto division. 
It has also completed the wiring of Hughson, in Santa Fe 
and is preparing to wire Ceres, on the Southern Pacific, south 
of Modesto. It has installed an additional 400 k. w. 
unit at LaGrange power house. 


Power Com- 


generator 


MERCED, CAL.—The Merced Falls Gas & Electric Com- 
pany, of which Mr. H. H. Adams is manager, is building a new 
1,000 k. w. 
and steel, 32x 52 ft. It is also rebuilding a transmission line 
between and Merced Falls, No. 2 
bare copper wire, 40-ft. cedar poles, 18 poles to a mile. It is 
also extending lines from Merced for pumping purpose”. 


transformer station at Merced. Is is of concrete 


Merced eighteen miles, 


LOS ANGELES, CAL.—When J. vice-presi- 
dent of the Salt Lake Railroad, authorized the transfer of five 


Ross Clare, 


acres of land in Long Beach inner harbor to the Edison Elec- 
tric Company, 
where the 


there no longer 
will 


remained any 
its $2,000,000 power plant. 
Work on the mammoth project will start within thirty days 
The capacity of the plant will be 100,000 kilewatis, er 135,009 
horsepower. 


doubt as to 


company erect 


OROVILLE, CAL.—Water locations for two new electric 
power plants have been filed for record here. One was for 
1,200 inches of water of the Chico Creek, near Cohassett, by 
F. E. Mann of that place, who 
tricity for commercial purposes. 
by A. 
Mining generate power on the 
west branch of the Feather River for the company’s use. 


proposes to generate elec- 
The other, for 3,000 inches, 
EK. Smith, president of the Butte-Magalia Consolidated 
Company, 


who proposes to 


TRANSPORTATION. 
SNOHOMISH, WASH.—The Seattle-Snohomish 
lailway Company, represented by C. 
has applied for a 


Electric 
W. Kimball of Seattle, 
franchise for an 
1ailway from Seattle to Snohomish. 


fifty-year electric street 


LOS ANGELES, CAL. 
cither Pacific its sing 
track on Villa street in the middle of that thoroughfare or to 


lay a double track, called for in its franchise. 
will also undoubtedly be double-tracked. 


The City Council has decided to 
force the Electric Company to put 


Los Robles 


ASTORIA, ORE.—F. L. Smart, vice-president of the 
National Public Utilities Company, and Attorney W. L. Chris- 
man, cf the same company, have left Philadelphia for Astoria, 
where they will close arrangements for the proposed electric 
road to Seaside, preparations for 
November by the company. 


which were last 
It is the intention to have the 


road in operation within a year. 


made 
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PROFESSIONAL DIRECTORY 


F. G. Baum & Co. 


ENGINEERS and CONSTRUCTORS 


Complete Hydro-Electric Power Develo’ ants 
Electric Power Transmission Syste 


1406-8 Chronicle Bldg. 


San Francisco, Cal. 


H. M. Byllesby & Co. 


ENGINEERS 


218 Lasalle Street, | Chicago, Ill. 


C. L. Cory 


CONSULTING ENGINEER 
80! -802-803-804 Union Trust Bldg. 


San Francisco 


John S. Eastwood, C. E. 
Designer of dams of the 
EASTWOOD MULTIPLE ARCH TYPE 


Suitable for any height or site. 
Cheaper than earth dams. 
Stronger than solid masonry. 


Builder of the HUME LAKE DAM. 
Box 663 FRESNO, CAL. 


F. C. Finkle 


CONSULTING ENGINEER 


Specialties : 628'> 
Hydro-Electric Power Plants South Spring 
Irrigation and Domestic Street 


Water Supplies Los Angeles, Cal. 


A. M. Hunt 


MEM. AM. SOC. C. E. 
MEM. AM. SOC. M. E. 
MEM. AM. I. E. E. 


Union Trust Bldg. 


San Francisco 


Hunt, Mirk & Co., Inc. 


ENGINEERS and 
CONTRACTORS 


for complete Steam-Electr'- Power Plants. 


141 Second St. - 


San Francisco 


D.C. Jackson, C. E. Wm. B. Jackson, M. E. 


D.C. and Wm. B. Jackson 


Members American Institute of Electrical _Engi- 
neers, American Society of Mechanical Engineers, 
American Society of Civil Engineers. 


ENGINEERS EXPERTS 
508 Commercial National Bank Bldg., Chicago, Ill. 


A. H. Koebig 


CONSULTING ENGINEER 


902-905 
Broadway Central Bldg. 


Hydro-Electric Pl. 
a hm Angeles, Cal. 


Irrigation Plants 


Manifold & Poole 


CONSULTING AND SUPERVISING 
ENGINEERS 


Eloasies, ogee 732-733 Central Bldg. 
ee Los Angeles, Cal. 


Civil, Irrigation 


Samuel G. McMeen Kempster B. Miller 


McMeen & Miller 
ELECTRICAL ENGINEERS 
PATENT EXPERTS 


Special Attention to Telephony 


1454 Monadnock Block 333 Grant Avenue 
CHICAGO SAN FRANCISCO 


Frank P. Medina 


ATTORNEY AT LAW 
Patents, Trade Marks, Copyrights 


812 and 814 Claus Spreckels Building 


San Francisco 


Telephone Kearny 4999 


Charles T. Phillips 


ELECTRICAL ENGINEER 


Lighting, Railway, Industrial and Power 
Installations 


422 Crocker Bldg. 


San Francisco 


Phone Douglas 5877 Office, 82 Second St. 


L. St. D. Roylance 


Consulting and Constructing 
Electrical and Mechanical Engineer 
Plans, Specifications and Estimates for Electric 
Light and Power Plants. Electrical, Mechanical 
and Patent Office Drawings. Tests of Dynamos, 


Motors, Boilers, Steam and Gas Engines. 


Sanderson & Porter 
ENGINEERS AND CONTRACTORS 


Reports, Designs, Construction, Management. 
, Hydro-Electric Developments. _ 
Railway, Light and Power Properties. 


New York 


San Francisco 


E. F. Scattergood 


CONSULTING ENGINEER 


1133-1134 Central Building 
Los Angeles, California 


Smith, Emery & Co. 


INSPECTING AND TESTING 
ENGINEERS AND CHEMISTS 


651 Howard Street San Francisco 


Spalding, Sloan & Robson 


Consulting and Supervising 
Engineers 


Electrical, Hydraulic 
Mechanical, Steam 802-3-4 Union Trust Bldg. 


Civil, Mining San Francisco, California 


Rudolph W. Van Norden 
CONSULTING ENGINEER 


Member American Institute of Electrical Engineers 
Member American Society of Civil Engineers 


304-306 Union Trust Bldg. 


n Francisco 


Electricity, Hydraulics, Power Development 
Reports and Evaluations 


G. F. Wakefield 
SURVEYOR AND ENGINEER 
Hydro-Electric Power Development 


Porter Building San Jose, Cal 


J. G. White & Company, Inc. 


ENGINEERS CONTRACTORS 


San Francisco Office 
Alaska Commercial Building 


43 Exchange Place, New York City 








HOOD RIVER, ORE.—It has announced by J. H. 
Wilcox of Portland, one of the incorporators of the Hood 
River Electric Light and Power Company, that active work 
will begin shortly on the proposed new electric railroad. 


been 





BAKERSFIELD, CAL.—H. A. Stantien has made appli- 
cation to the Supervisors of Kern County for a franchise for 
a period of fifty years, to erect poles and stretch wires for 
the purpose of conducting and transmitting electricity over 
and along streets, alleys and avenues, in the town of McKit- 
trick. 


CHIHUAHUA, MEX.—The Periodico Oficial states a con- 
cession granted to Antonio Ramos Cadena and Severiano 
‘aldron to build a street railway from Ortiz Station, this 
State, on the National Railways, about two hours’ ride south 
of this city, to the little town of Meoqui, in the Conchos River 
Valley. 


SANTA CRUZ, CAL.—Councilman Hynes says, in regard 
to the Union Traction Company: ‘The agreement with Mr. 
Coleman is that the line be extended as far east as Parkway, 
which is located just this side of Arana Gulch, and to wind 
its way up the Parkway ravine to the top of the Heights.” 
Mr. Coleman, he states, stands ready to do the extension work 
this spring. 


MODESTO, CAL.—Claiming that the LaGrange Light and 
Power Company, now operating within this city, was asking 
a franchise for its lines which would give it a monopoly in 
the county, the Supervisors have refused to grant the fran- 
chise. The board asked the company to stipulate the roads 
over which they wished to run their lines, but this the com- 
pany refused to do. The LaGrange Water and Power Com- 
pany was represented by Attorney W. H. Hatton of this 
city, and the Stanislaus Power Company, which has been 
operating in this city for time, represented 
Attorney P. H. Griffin. 


some was by 
SACRAMENTO, 
have through 


CAL.—The Central California Traction 


will 


service running between this city and 
Stockton by August, according to George W. Peltier, vice- 


president of the road. He says: “We already have half a 
mile of piling put in and the approaches on both sides of the 
river are practically completed. We are getting ready 
the steel for the bridge just as rapidly as we can. The steel 
is on the ground, there will be no delay. We propose 


during the baseball season to run Saturday and Sunday excur- 


for 


so 


sions from this city to Stockton or from Stockton here.” The 
city terminal of the road will be Eighth and J streets. Work- 


men are busy stringing the trolley wires for the new line 
along Eighth street, and completing the line in this city. 





ILLUMINATION. 
SAN DIEGO, CAL.—The Board of: Park Commissioners 
has ordered the purchase of a 750-ft. 2-in. pipe to 
stalled in the Golden Hill section of the city park. 


be in- 


EL PASO, TEX.—West San Antonio street, from El Paso 
to Davis streets, will be provided with goose-neck lights, 


which are to be installed along both sides of the street. 


LOS ANGELES, CAL.—The Piedmont Gas Company has 
filed a petition with the Board of Supervisors for a franchise 
to lay gas pipes on all the county roads in two townships. 

SIERRA MADRE, CAL.—C. S. S. hasbeen 
awarded a gas franchise here. A company has been organ- 
ized by Mr. Forney, who is supplying gas to several foothill 
cities, 





Forney 


ELLENSBURG, WASH.—E. Storer Tice, manager of the 
North Yakima Gas Company, a branch of the Northwestern 
Corporation, is seeking an opening for the building of a gas 
plant here. 
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LOS ANGELES, CAL.—The 
receive sealed bids up to April 


Board of will 
18th for a franchise to lay 
down and for a period of fifty years to maintain a system of 
gas pipes in a certain portion of the County of Los Angeles. 


LOS ANGELES, CAL.—The Moneta Avenue Business 
Men's Improvement Association is working hard for Moneta 
avenue to be widened to a width of 100 ft., graded with asphalt 
the entire distance and electric light posts placed along the 
road. 


Supervisors 














SAN FRANCISCO, CAL.—Plans for a new gas distribut- 
ing system for the residence districts of the city have been 
completed by the San Francisco Gas and Electric Company 
and work on the installation will be commenced within 
months. 


two 
The new mains will be of 16-inch steel pipe and will 
tap a 5,000,000 cubic feet tank to be erected at the Potrero 
plant at Humboldt and Michigan streets. The new pipe line 
will be seven miles long, following an entirely new gas route 
through the city. The pipe will follow along Army street 
to Shotwell street to Fifteenth street, west in Fifteenth street 
to Dolores street, north in Dolores to Duboce avenue, in 
Duboce avenue to Webster street, and thence to a 2,000,000- 
cu. ft. holder at Bay and Buchanan streets, known as the North 
Beach Station. The purpose of this system is to do away 
with the passage of the gas through the business district 
mains before reaching the residence part of the city. The 
holder at Humboldt and Michigan streets will 200 feet 
high and 195 feet in diameter and will cost over $300,000. 
The work of laying the pipe line will cost $200,000, making a 
total of more than half a million dollars to be expended by 
the company. The districts to be affected are Richmond, 
Parkside, Sunset, part of the Mission and Ingleside. 


be 





WATERWORKS. 
OLYMPIA, WASH.—The Olympia Water Works is plan- 
ning extensions of the water mains throughout the city this 
summer in order to meet the demands for water. 


BELLINGHAM, WASH.—Dr. H. Thompson, T. H. De- 
Haven and M. F. Myers have applied for the installation and 
operation of a water system in the town of Glacier. 


BEAUMONT, CAL.—The Beaumont Land & Water Com- 
pany has placed an order with the Pelton Water Wheel 
Company of San Francisco for a water wheel at Pumping 
Plant No. 1, Edgar Canyon. 


SAN DIEGO, CAL.—Chas. R. Mohni of Chula Vista has 
purchased the Los Penasquitos ranch, which lies midway be- 
tween Del Mar and Poway. It is the intention of the new 


owner to immediately begin the installation of a complete 
water system. 


TACOMA, WASH.—The City Council has passed an ordi- 
nance providing for the construction of water mains of 6 
inch, 8 inch, 10 inch, and 12 inch pipe, together with the 
necessary gates, tees, crosses, hydrants, special and connec- 
tions with the present mains, in Improvement District No. 542, 
in Tacoma. 


TACOMA, WASH.—The City Council has adopted a reso- 
lution providing for the construction of water mains on South 
Twenty-first street, from St. Paul avenue across the Puyal- 
lup River to Olympic street, from South Twenty-first street 
to Stanup avenue, and on Stanup avenue to north line of 
Commencement Bay Addition. 


REDLANDS, CAL.—The Redlands and Yucaipa Land 
Company will receive sealed bids up to or on April 4th for 
construction of a pipe line from Benson tunnel, in the wash 
of Potato Canyon, to its Reservoir No. 2, at townsite of 
Yucaipa City. Plans and specifications on file with company, 
at 209 Orange street, in Redlands, or with Consulting Engi- 
neer F. C. Finkle, at 628% South Spring street, Los Angeles. 
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INDEX TO ADVERTISEMENTS 


A 


Aluminum Co. of America_----- 
Pittsburgh, Pa. 
San Francisco, Monadnock 
Bldg. 
Los Angeles, Pacific Elec- 
trie Bldg. 
Seattle, Colman Bldg. 


American Circular Loom Co.__ --- 14 
Boston, 45 Milk. 
San Francisco, 770 Folsom. 
Seattle, 416 American Bank 
Building. 


ae 


American Electrical Heater Co. 
Detroit, U. S. A. 


American Ever Ready Co. 2 
San Francisco, 755 Folsom. 
Ios Angeles, 1038 S. Main. 


Aylsworth Agencies Co, ___---- 
San Francisco, 165 Second. 


B 
Barnes-Lindsley Mfg. Co.- 


Portland, Ore. 


Benjamin Electric Mfg. Co. _ - -- - - 
Chicago, 40 W, Jackson Bvd. 
San Francisco, 151 New 
Montgomery. 


Blake Signal and Mfg. Co. 


3Zoston, 246 Summer. 


Bonestell & Co. ea 
San Francisco, 118 First. 


Brookfield Glass hy The_- a 
New York. U. S.. Exp. Bldg. 


Bryant Electric Co. 
Bridgeport, Conn. 
Sen Francisco, 609 Mission. 


Buxbaum & Cooley - - ---- 


Seattle, 69 Columbia St. 


Cc 


Cal. Incandescent Lamp Co. 13 
San I’rancisco, 669 Mission. 


Crocker- Wheeler Company - - - - 
Am pere, N. J. 
San Francisco, 195 
mont. 


Fre- 


Cutter Company, The 
Philadelphia, Pa, 
San Francisco, 770 Folsom. 
Seattle, 416 American Bank 
Building 


D 
D. & W. Fuse Co. 


Providence, R. I. 


Dearborn Drug & Chem. Works__ 9 
Chicago, Postal Bldg. 
San Francisco, 301 Front. 
l.os Angeles, 355 E. 2d. 


Duncan Elec. Mfg. Co.- 
Lafayette, Indiana, 
San Francisco, 61 Second. 


E 
Electric Goods Mfg. Co._____--_- 


Boston, Mass, 
Sen Francisco, 165 Second. 
Electric Storage Battery Co. 
Philadelphia, Pa, 
San Franctfsco, Crocker,Blg. 


F 


Fort Wayne Electric Works 


Fort Wayne, Ind. 
San Francisco, 604 Mission. 
Seattle, Colman Bldg. 


G 


General Electric Co._- 
Schenectady, N, Y. 
San Francisco. Union Trust 
Bldg. 
Los Angeles, Delta Bldg. 
Seattle, Colman Bldg. 
Portland, Worcester Bldg. 
Atlanta, Ga. 
Baltimore, Md. 
Boston, Mass. 
Buffalo, N. Y. 
Butte, Mont. 
Charleston, W. Va. 
Charlotte, N. C. 
Chicago, Il. 
Cincinnati, O. 
Cleveland, O, 
Columbus, O. 
Denver, Colo. 
Duluth, Minn. 
Indianapolis, Ind. 
Kansas City, Mo. 
Minneapolis, Minn. 
Nashville, Tenn. 
New Haven, Conn. 
New Orleans, La. 
New York, N. Y. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Richmond, Va. 
Salt Lake City, 
St. Louis, Mo. 
Spokane, Wash. 
Syracuse, N. Y. 


Utah. 


Goeniz, O. C. & Co._--- J 


San Francisco, 916 Postal 


Tel. Bldg. 


H 
Habirshaw Wire Co. 


New York, 253 Broadway. 
Henshaw, Bulkley & Co.- won 


San Francisco, 19 Fremont. 
Oakland, 1486 5th. 
Ios Angeles, 262 S., 
Angeles, 


Hughes & Co., E. C. ‘ 9 


“an Francisco, 147 - 161 
Minna. 


Los 


Hunt, Mirk & Co.__- ees 6 | 


San Francisco, 141 Second. 


I 
Indiana Rubber & Ins. Wire Co. _ - 


Jonesboro, Indiana, 


J 


Johns-Manville Co., H. W.- 
New York, 100 William. 
San Francisco, 159 New 
Montgomery. 

Los Angeles, 203 E. 5th. 
Seattle, 576 1st Ave. So. 


K 
Kellogg Switchb'd & Supply Co. 


Chicago, 
San Francisco, 88 First. 


Kierulff, B. F. Jr. & Co.______-_- 
Los Angeles, 120 S. Los 
Angeles, 


Kilbourne & Clark Company ___ 


Seattle, 307 First Ave. 


Klein, Mathias & Sons 
Chicago, Station U, 29. 
San Francisco, 155 New 
Montgomery. 





L 
Lindsley-Wright Co. 


Portland, Ore., 336 
lock Bldg 


Locke Insulator Mfg. Co._ 
Victor, N. Y. 
San Fr 
Bldg. 
Los Angeles, Pacific Elec- 
trical Bldg. 
Seattle, Colman Bldg. 


on 


Sher- 


rancisco, sawnntinnoll 


M 
Moore, C. C. & Co., Inc. 


San Francisco, 99 First. 
Los Angeles, Trust Bldg. 
Seattle, Mutual Life Bldg. 
Portland, Wells-Fargo Bld. 
Salt Lake City, Atlas Bldg. 
New York City, Fulton 
Bldg. 


Murdock, Wm. J. Co.___-_-- 
Chelsea, Mass. 
San Francisco, 162 Minna. 


N 


New York Insl'td Wire Co.____- 
New York, 114 Liberty. 
San Francisco, 770 Folsom. 
Seattle, 416 American Bank 

suilding. 


O 


Ohio Brass Co. cys ae 
Mansfield, Ohio 
San Francisco, Monadnock 
Ridg. 
Les Angeles, 
Blidge. 
Seattle, 


Okonite Co. 
New York 


Pac. Electric 


Colman Bldg. 
253 Broadway. 


Pp 
Pacific Electric Heating Co. __-__- 


Cntario. California, 
Chier eo. 558-560 Washing- 
ton Blvd, 


Pacific Gas & Elect. Co., 


San Francisco 


Pacific Meter Co. a 
Son Francisco, 301 Santa 
Marina Bldg. 


Partrick Carter & Wilkins Co. 4 
Philadelphia, 22d and Wood. 


Pelton Water Wheel Ce. 
San Francisco, 1095 Monad- 
nock Bldg 


Phillips Insulated Wire Co. 
Pawtucket. R. I. 


The___ 13 


Pierson, Roeding & Co. 4 | 


San Francisco, Monadnock 
Bldg 

Los Angeles, 
Blade. 
Seattle, 


Portland Wood Pipe Co. - 


Portland, Ore. 


Pac. Electric 


Colman Bldg. 


Reisinger, Hugo 


New York, 11 Broadway. . 


Ss 


Schaw-Batcher Co. Pipe Works __ 
Sacramento, Cal., 211 J St. 
San Francisco, 356 Market. 





| Swayne, RB... 





The___13 | 


Simplex Elect’l Co., The _...... 3 
Boston, 110 State. 
San Francisco, 612 Howard. 
Los Angeles, Security Bldg. 
Seattle, Alaska Bldg. 
Portland, Couch Bldg. 


Simplex Electric Heating Co 
Cambridge, Mass. 
San Francisco, 612 Howard. 
Los Angeles, Security Bldg. 
Seattle, Alaska Bldg. 
Portland, Couch Bldg. 


Souther Pacific Co. _____- 


San Francisco, Flood Bldg. 


23 


Sprague Electric Co. 
New York City, 527-531 W. 
34th. 
San Francisco, Atlas Bldg. 
Seattle, Colman Bldg. 


Standard Und. Cable Co 
San Francisco, First Na- 
tional Bank Bldg. 
Los Angeles, Union Trust 
Bide. 
Seattle Office, Lowman Bld. 


Sterling Paint Company, 
San Francisco, 118 First. 


San Francisco, 813 Postal 


Telegraph Bldg. 


T 
Technical Book Shop 


San Francisco, 604 Mission. 


Tel. & Elec. Equip. Co. ____- 
San Francisco, 612 Howard. 
Los Angeles, Security Bldg. 
Seattle, Alaska Bldg. 
Portland, Couch Bldg. 


Thomas and Sons Co., R.__ 
New York, 227 Fulton, 
Kast Liverpool, Ohio. 


Tracy Engineering Co. 
San Francisco, 461 Market. 
Lrs Angeles, Central Bldg. 


V 
Vulcan Electric Heating Co._ 


Chicago, 545 W Jackson 
Blvd. 


Vulcan lron Works 


San Francisco, 604 Mission. 


W 
Westinghouse. Elec. & Mfg. Co... 6 


Pittsburg, Pa. 

Los Angeles, 527 So. Main St. 
Denver, 429 Seventeenth St. 
Seattle, Central Bldg. 

Salt Lake City, 

212-214 So. W. Temple St. 
San Francisco, 165 Second St. 
Spokane, Columbia Bldg. 
Portland, Couch Bldg. 
3utte, Lewisohn Bldg. 
Canada, Canadian-Westing- 

house Co., Ltd., Hamilton, 

Ontario. 
Mexico, G. &. O. Baniff & Co., 

City of Mexico. 


Westinghouse Machine Co 
Pittsburg, Pa. 
San Francisco, 141 Second. 


Weston Elect’l. Instrument Co.___14 
Waverly Park, N. J. 
New York, 114 Liberty. 
San Francisco, 682 - 684 
Mission. 


Wilbur, G. A. 


San Francisco, 61 Second. 
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